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References
Asphalt Technology and Construction Practices,

Instructors Guide, 2d ed., The Asphalt Institute,
College Park Md., 1983.

Builder 3 & 2, Vol. 2, NAVEDTRA 10647, Naval
Education and Training Program Management
Support Activity, Pensacola, Fla., 1989.

Construction Electrician 1, NAVEDTRA 12525, Naval
Education and Training Management Support Activity,
Pensacola, Fla., 1990.

Construction Electrician 3, NAVEDTRA 12523, Naval
Education and Training Management Support Activity,
Pensacola, Fla., 1992.

Croft, Terrell, and Wilford |I. Summers, American
Electricians Handbook, 12th ed., McGraw-Hill, New
York 1992.

Dagostino, Frank R., Mechanical and Electrical Systems

in Construction and Architecture, Reston Publishing
Co., Inc., Reston, Va., 1978.

Davis, Raymond E., Francis S. Foote, James M. Anderson, 6-11
and Edward M. Mikhail, Surveying Theory and
Practice, 6th ed., McGraw-Hill, New York 1981.

Facilities Planning Guide, Vol. 2, NAVFAC P-437,
Commander, Naval Facilities Engineering Command,
Alexandria, Va., 1990.

General Provisions and Geometric Design for Roads,
Streets, Walks, and Open Storage Areas, NAVFAC
DM-5.5, Office of the Chief of Engineers, Washington,
D.C., 1977.

Kosmatka, Steven H., and William C. Panarese, Design
and Control of Concrete Mixtures, 13th ed., Portland
Cement Association, Skokie, Ill., 1990.

Kurtz, Edwin B., and Thomas M. Shoemaker, The ,1
Lineman's and Cableman's Handbook, 7th ed.,
McGraw-Hill, New York, 1986.

o



Materials Testing, NAVFAC MO-330, U.S. Army
Engineers School, Fort Belvoir, Va., 1987.

Merritt, Frederick S., Standard Handbook for Civil
Engineers, 3d ed., McGraw-Hill, New York, 1983.

Muller, Edward J., Architectural Drawing and Light
Construction, 3d ed., Prentice-Hall, Englewood Cliffs,
N.J., 1985.

Naval Construction Force Manual, NAVFAC P-315,
Naval Facilities Engineering Command, Washington,
D.C., 1985.

Nichols, Herbert L., Jr., Moving the Earth, 3d ed. North
Castle Books, Greenick Conn., 1976.

NMCB Operations Officer's Handbook, COMSECOND/
COMTHIRDNCBINST 5200.2A, 1989.

Policy and Procedures for Project Drawing and
Specification Preparation, MIL-HDBK-1006/1,
Chesapeake Division, Naval Facilities Engineering
Command, Washington, D.C., 1987.

Recommended Practice for Evaluation of Strength Test
Results of Concrete, ACI 214-77, American Concrete
Institute, Detroit, Mich., 1989.

Schroeder, W. L., Soils in Construction, 3d ed.,
Prentice-Hall, Englewood Cliffs, N.J., 1984.

Seabee Planner's and Estimator Handbook, NAVFAC
P-405, Civil Engineering Support Office, Construction
Battalion Center, Port Hueneme, Calif., 1989.

Standard Practice for Selecting Proportions for Normal,
Heavyweight, and Mass Concrete, AClI 211.1-89,
American Concrete Institute, Detroit, Mich., 1989.

Steelworker 3 & 2, NAVEDTRA 10653-G, Naval
Education and Training Program Management
Support Activity, Pensacola, Fla., 1988.

Traister, John E., Electrical BlueprintReading, Howard W.
Sams and Co., Indianapolis, Ind., 1975.

U.S. Department of the Air Force, Electrical Power Line
Specialist, Vol. 3, 3700 Technical Training Group,
Sheppard Air Force Base, Tex.

U.S. Department of the Army, Bridge Specialist, Part 111,
2d ed., Engineer Subcourse, ENO507, U.S. Army
Engineer School, Fort Belvoir, Va.

U.S. Department of the Army, Concrete and Masonry,
FM5-742, Headquarters, Department of the Army,
Washington, D.C., 1985.

Al-2

L]

[y
(=]

= 5 B

-
~

-
=] []

-
=[5

]
SN~

[=]



U.S. Department of the Army, Construction Drafting,
TM5-581B, U.S. Army Engineer School, Fort Belvoir,
Va., 1972.

U.S. Department of the Army, Construction Surveying,
FM5-233, Headquarters, Department of the Army,
Washington, D.C., 1985.

U.S. Department of the Army, Elementary Surveying,
TM5-232, Headquarters, Department of the Army,
Washington, D.C., 1971.

U.S. Department of the Army, Paving and Surfacing
Operations, TM5-337, Headquarters, Department of
the Army, Washington, D.C., 1967.

U.S. Department of the Army, Special Surveys, TM5-235,
Headquarters, Department of the Army, Washington,
D.C., 1964.

Utilitiesman 1, NAVEDTRA 10657-G1, Naval Education
and Training Program Management Support Activity,
Pensacola, Fla., 1989.

Utilitiesman 2, NAVEDTRA 10662, Naval Education and
Training Program Management Support Activity,
Pensacola, Fla., 1990.

Utilitiesman 3, NAVEDTRA 12532, Naval Education and
Training Program Management Support Activity,
Pensacola, Fla., 1990.

Water Supply Systems, MIL-HDBK-1005/7, Southern
Division, Naval Facilities Engineering Command,
Charleston, S.C., 1988.

Watson, Don A., Construction Materials and Processes,
3d ed., McGraw-Hill, New York, 1981.

Wolf, Paul R., and Russel C. Brinker, Elementary
Surveying, 8th ed., Harper Collins Publisher, Inc.,
New York, 1989.

Al-3

= B
HHHHE!@HH
=

-]
5 &
o






APPENDIX I

USEFUL TABLES

Table All-1.—Natural Sines and Cosines

™ o- i~ =- =- a-=
T —e————————— e TR —— B e P Fp U S —— ———
~N sImN cos siN cos sIN cos sxIN cos sSinN cos
0 t 0000000 | 1.00000 ! 0.0174% | 0.99985 | 0.03490 | 0.99939 | 0.05234 | 0.99863 | 0.06976 | 0,997%& | 40
11 0.00029 | 1.00000 i 0.01774 | 0.99984 | 0.03519 | 0.99938 | 0.05263 | 0.99861 | 0.07005 | 0.997%4 | 59
2 1 0.00038 | 1.00000 | 0.01803 | 0.99984 | 0.03548 | 0.99937 | 0.05292 | 0.99860 | 0.07034 | 0.99732 | %8
3 1 0.00087 1 1.00000 1 0.01832 | 0.99983 | 0.03577 | 0.999346 | 0.05321 | 0.99858 | 0.07063 | 0.99750 | 57
4 1 0.00116 | 1.00000 | 0.01862 | 0.99983 | 0.03406 | 0.99935 | 0.05350 | 0.99857 | 0.07092 | 0.99748 | S&
S i 0.00i45 i 1.00000 i 0.01891 | 0.99982 | 0.03635 | 0.99934 | 0.05379 | 0.9985S | 0.07121 | 0.99746 | =%
6 1 0.0017S | 1.00000 | 0.031920 | 0.99982 | 0.03644 | 0.99933 | 0.05408 | 0.99854 | 0.07150 | 0.99744 | 54
7 1 0.00204 | 1.00000 | 0.01949 | 0.99981 ! 0,03493 1 0.99932 | 0.05437 | 0.99852 | 0.07179 | 0.99742 | S3
8 1 0.00233 | 1.00000 1 0.01978 | 0.99980 | 0.03723 | 0.99931 | 0.05444 ! 0.99851 | 0.07208 | 0.99740 ! =2
9 1 0.00262 | 1.00000 | 0.02007 | 0.99980 ! 0.03752 | 0.99930 | 0,0549% ! 0,99849 | 0,07237 ! ©.99738 | S
10 | 0.00291 | 1.00000 | 0.02034 | 0.99979 | 0.03781 | 0.99929 | 0.05524 | 0.99847 | 0.07264 | 0.99736 | S50
11 | 0.00320 | 0.99999 | 0.02065 1 0.99979 | 0.03810 | 0.99927 | 0.05553 | 0.99846 | 0.07295 | 0.99734 | 49
12 | 0.00349 | 0.99999 | 0.02094 | 0.99978 ! 0.03839 | 0.99924 | 0.05582 | 0.99844 | 0.07324 | 0.99731 | 48
13 1 0.00378 | 0.99999 | 0.02123 | 0.99977 | 0.03868 | 0.99925 | 0.05611 | 0.99842 | 0.07353 | 0.99729 | 47
14 | 0.00407 | 0.99999 | 0.02152 | 0.99977 | 0.03897 | 0.99924 | 0.05440 | 0.99841 | 0.07382 | 0.99727 | a4
1S | 0.00436 1 0.99999 | 0.02181 | 0.99976 | 0.03926 | 0.99923 | 0.0566% | 0.99839 | 0.07411 | 0.99725 | 4%
16 | 0.00465 | 0.99999 | 0.02211 | 0.99976 | 0.03955 | 0.99922 | 0.05698 | 0.99838 | 0.07440 | 0.99723 | 44
17 | 0.00495 | 0.99999 | 0.02240 ! 0.99975 | 0.03984 | 0.99921 1| 0.05727 | 0.99836 | 0.07469 | 0.99721 | &3
18 | 0.00524 | 0.99999 | 0.02269 | 0.99974 | 0.04013 | 0.99919 i 0.05756 | 0.99834 | 0.07498 | 0.99719 | 42
19 | 0.005S3 | 0.99998 | 0.02298 | 0.99974 | 0.04042 | 0.99918 | 0.05785 | 0.99833 | 0.07527 | 0.99716 | &1
20 | 0.00382 | 0.99998 1 0.02327 | 0.99973 | 0,04071 | 0.99917 | 0.05814 | 0.99831 | 0.07554 | 0.99714 | 40
21 1 0.00611 1 0.99998 | 0.02356 | 0.99972 | 0.04100 | 0.99916 | 0.05B44 | 0.99829 | 0.07585 | 0.99712 | 39
22 | 0.005640 | 0.99998 | 0.02305 | 0.99972 | 0.04129 | 0.9991S | 0.0S873 | 0.99827 | 0.07414 | 0.99710 | 38
23 | 0.00649 | 0.99998 | 0.02414 | 0.99971 | 0.04159 | 0.99913 | 0.05902 | 0.99826 | 0.07443 | 0.99708 | 37
24 | 0.00698 | 0.99998 | 0.02443 | 0.99970 | 0.04188 | 0.99912 | 0.05931 | 0.99824 | 0.07672 | 0.99705 | 3&
25 1 0.00727 | 0.99997 | 0.02472 | 0.99969 | 0.04217 | 0.99911 | 0.05940 | 0.99822 ) 0.07701 | 0.99703 | 33
26 1 0.00736 | 0.99997 | 0.02501 | 0.99969 | 0.04246 | 0.99910 | 0.03989 | 0.99821 | 0.07730 | 0.99701 | 34
27 i ©.00785 i 0.99997 | 0.02530 | 0.99968 | 0,04275 | 0.99909 | 0.06018 | 0.99819 | 0.07759 | 0.99699 | 33
28 ) 0.00814 | 0.99997 | 0.02340 | 0.99967 | 0.04304 | 0.99907 | 0.04047 | 0.99817 | 0.07788 | 0.99496 | 32
29 1 0.00844 | 0.99996 ! 0.02589 | 0.99966 | 0.04333 | 0,.99906 | 0.0407& | 0.99815 | 0.07817 | 0.99694 | 31
30 1 0.00873 1. 0.99996 | 0.02618 | 0.99964 | 0.04362 | 0.99905 | 0.06105 | 0.99813 | 0.07846 | 0.99692 | 30
31 1 0.00902 1 0.99996 | 0.02647 | 0.99965 1| 0.04391 | 0.99904 | 0.046134 | 0.99812 | 0.078B7S | 0.99489 | 29
32 1 0.00931 1 0.99996 | 0.02676 | 0.99964 | 0.04420 | 0.99902 | 0.06163 | 0.99810 | 0.07904 | 0.994687 | 28
33 1 0.00960 | 0.99995 | 0.0270S | 0.99963 | 0.04449- 1 0.99901 ) 0.06192 | 0.99808 | 0.07933 | 0.99685 | 27
34 | 0.00989 | 0.9999% | 0.02734 1 0.99963 | 0.04478 | 0.99900 | 0.06221 | 0.9980& | 0.07962 | 0.994683 | 26
35 1 0.01018 | 0.99995 | 0.02763 | 0.99962 | 0.04%07 | 0.99898 | 0.046250 | 0.99804 | 0.07991 | 0.99680 | 25
36 1 0.01047 | 0.99995 | 0.02792 | 0.99961 | 0.04534 | 0.99897 | 0.0627% | 0.99803 | 0.08020 | 0.99578 | 24
37 | 0.01076 | 0.99994 | ©.02821 | 0.99960 | 0.04%545 | 0.99896 | 0.06308 | 0.99801 | 0.08049 | 0.99876 | 23
38 1 0.01105 | 0.99994 | 0.02850 | 0.99959 | 0.04594 | 0.99894 | 0.06337 | 0.99799 | 0.0B078 | 0.99673 | 22
39 1 0.01134 | 0.99994 | 0.02879 | 0.99959 | 0.04423 1| 0.99893 | 0.063646 | 0.99797 | 0.08107 | 0.99471 | 21
40 | 0.01164 1 0.99993 | 0.02908 | 0.99958 | 0,04453 | 0.99892 | 0.04395 ! 0.9979S ! 0.0813& | 0.99448 | 20
41 1 0.01193 | 0.99993 | 0.02938 | 0.99957 | 0.04482 | 0.99890 | 0.04424 | 0.99793 | 0.0814% | 0.99666 | 19
42 1 0.01222 1| 0.99993 | 0.02967 | 0.99956 | 0.04711 | 0.99889 ) 0.06453 | 0.99792 | 0.08194 | 0.99664 | 18
A3 1 0.01231 | 0.99992 | 0.02996 | 0.99955 | 0.04740 | 0.99888 | 0.06482 | 0.99790 | 0.08223 | 0.99661 | 17
44 1 0.01280 | 0.99992 | 0.03023 | 0.99954 | 0.04769 | 0.99886 | 0.06511 ! 0.99788 | 0.08252 | 0.9965% | 16
45 1.0.01309 | 0.99991 | 0.03054 | 0.99953 | 0.04798 | 0.99885 | 0.06540 | 0.99786 | 0.08281 | 0.99657 | 15
46 1 0.0133B | 0.99991 | 0.03J0B3 | 0.99952 ! 0.04827 | 0.998B3 | 0.06569 | 0.99784 1 0.08310 | 0.99654 | 14
47 | 0.01367 | 0.99991 | 0.03112 | 0.99952 | 0.04856 | 0.99882 | 0.06598 | 0.99782 | 0.08339 1 0.99652 1| 13
48 | 0.01396 | 0.99990 | 0.03141 | 0.99951 | 0.0488% | 0.99881 | 0.06427 | 0.99780 | 0.08368 ! 0.9964% | 12
49 1 0.01425 | 0.99990 | 0.0T170 | 0.99930 | 0.04914 | 0.99879 | 0.04456 | 0.99778 | 0.08397 | 0.99647 i i1-
SO0 1 0.01454 | 0.99989 | 0.03199 | 0.99949 | 0.04943 | 0.99878 | 0.0668% | 0.99776 | 0.08426 | 0.994644 | 10O
S1 1 0.01483 | 0.99989 | 0.03228 | 0.99948 | 0.04972 | 0.99876 | 0.04714 | 0.99774 | 0.0845% ) 0.99642 1 9
52 & 0.01513 | 0.99989 | 0.03257 | 0.99947 | 0.05001 | 0.99875 1 0.06743 | 0.99772 | 0.08484 | 0.99639 | 8
S3 1 0.01542 1 0.99988 | 0.03286 | 0.99946 | 0.05030 | 0.99873 1| 0.06773 | 0.99770 | 0.08513 | 0.99637 | 7
S4 1 0.01571 | 0.99988 | 0.033146 | 0.99945 | 0.0%059 | 0.99872 | 0.06802 | 0.99748 | 0.08%42 | 0.9963%5 | &
SS | 0.014600 | 0.99987 | 0.03345 | 0.99944 | 0.03088 | 0.99870 | 0.046831 | 0.99766 | 0.083571 | 0.99632 | S
S6 1 0.01829 ) 0.99987 | 0.03374 | 0.99943 | 0.05117 | 0.99869 | 0.06840 | 0.99764 | 0.08600 | 0.99430 | 4
57 1 0.01658 1 0.99986 | 0.0340T | 0.99942 | 0.05144 | 0.99847 | 0.046889 | 0.99762 | 0.08629 | 0.99627 1+ 3
S8 | 0.01487 | 0.99984 ! 0.03432 | 0.99941 { 0.05175 | 0.99845 | 0.069i8 | ©.99740 | 0.08658 i 0.99625 | 2
S9 1 0.01716 1 0.99983 | 0.03441 | 0.99940 | 0.05205 | 0.99864 | 0.046947 | 0.997%58 | 0.08687 | 0.99622 | 1
60 | 0.01743 | 0.99985 | 0.03490 | 0.99939 | 0.03234 | 0.99863 | 0.06976 | 0.99736 | 0.08716 | 0.99619 | O
cos sSImN cos sSIiN cos sSIN cos SIN cos SInN ™M
__________ ——— T Aol %
se- as- s7- s~ Sxs- N
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Table All-1.—Natural Sines and Cosines—Continued

e e e e s e — ——— —— —— — ———— — — — ———— — ——— ————— —— ———— —— o — .

O | 0.087146 | 0.994619 | 0.10453 | 0.99452 | 0.12187 1 0.992S5 | 0.13917 | 0.99027 | 0.15643 | 0.98769 1 &0
1 1 0.0874S i 0.994617 i 0.10482 i 0.9944% i 0.1221é6 i 0.9925i i 0.13946  0.99023 | 0.13472 i 0.98764 | 59
2 1 0.08774 | 0.99614 | 0.10511 | 0.99445 | 0.12245 | 0.99248 | 0.13973 | 0.99019 | 0.15701 | 0.987460 | 38
3 1| 0.08803 | 0.99612 | 0.10540 | 0.99443 | 0.12274 | O.99244 | 0.14004 | 0.99013 | 0.15730 | 0.98755 1 57
4 | 0.08831 1 0.99609 | 0.105469 | 0.99440 | 0.12302 ! 0.99240 | 0.14033 | 0.99013 | 0.13738 | 0.987351 | Sé
S 1 0.088460 | 0.994607 | 0.10597 | 0.99437 | 0.12331 | 0.99237 | 0.14061 | 0.99006 | 0.13787 | 0.98746 | SS
6 1 0.08889 | 0.99604 | 0.10626 | 0.99434 ) 0.12360 | 0.99233 | 0.14090 | 0.99002 | 0.15816 | 0.98741 | 34
7 1 0.08918 | 0.99602 | 0.10633 | 0.99431 | 0.12389 | 0.99230 ! 0.14119 | 0.98998 | 0.1384S t 0.98737 | 53
8 1 0.08947 | 0.99399 | 0.10684 | 0.99428 | 0.12418 | 0.99226 | 0.14148 | 0.98994 | 0.13873 | 0.98732 | 32
9 1 0.08974 1| 0.99594 ! 0.10713 | 0.99424 | 0.12447 | 0.99222 | 0.14177 | 0.98990 | 0.15902 | 0.98728 | SIi

10 | ©.0900% ! £.99%94 | C.10742 ! 0,99421 | ©,12474 | ©,99219 ! ©0,1420% ) 0.98084 ) 0,13931 | 0.98723 1| 30

11 1 0.09034 | 0.99591 | 0.10771 | 0.99418 | 0.12304 | 0.99215 | 0.14234 | 0.98982 | 0.13959 | 0.98718 | 49

12 | 0.09063 | 0.99388 ! 0.10800 | 0.99415 | 0.12533 | 0.99211 1 0.14263 | 0.98978 | 0.15988 | 0.98714 | 48

13 1 0.09092 | 0.99584 | 0.10829 | 0.99412 | 0.12%62 | 0.99208 | 0.14292 | 0.98973 | 0.16017 | 0.98709 | 47

14 | 0.09121 1| 0.993B3 | 0.10858 | 0.99409 | 0.12591 | 0.99204 | 0.14320 | 0.9894% ! 0.160456 | 0.98704 ! 46

15 | 0.09150 1| 0.99580 1 0.10887 | 0.9940&6 | 0.12620 | 0.99200 | 0.14349 | 0.98965 | 0.16074 1| 0.98700 | 4%

16 | 0.09179 1| 0.99578 | 0.10916 | 0.99402 | 0.12649 | 0.99197 | 0.14378 | 0.98961 1 0.16103 | 0.98695 | 44

17 1 0.09208 | 0.99578 | 0.10945 | 0.99399 | 0.12678 | 0.99193 | 0.14407 | 0.98957 | 0.16132 | 0.986%90 | 43

18 ) 0.09237 | 0.99372 | 0.10973 | 0.99396 | 0.12706 | 0.99189 | 0.14436 | 0,.98953 | 0,16160 | 0.9846856 | 42

iF i 0.05264 i 0.593570 i 0.1i002 | O0.99353 i 0.12735 i C.97i856 i 0.143464 | 0.58948 | 0.1618% | ©.98681 | a1

20 1| 0.09295 | 0.99367 | 0.11031 | 0.99390 | 0.12764 | 0.99182 | 0.14493 | 0.98944 | 0.146218 | 0.984676 | 40

21 1 0.09324 | 0.99564 | 0.11060 | 0.99386 1 0.12793 | 0.99178 | 0.14322 | 0.98940 | 0.16246 | 0.98671 | 39

22 1 0.09353 | 0.99562 | 0.11089 | 0.99383 1 0.12822 | 0.99175 | 0.14351 | 0.98936 | 0.1627S ) 0.986467 | 38

23 | 0.09382 | 0.993539 | 0.11118 | 0.99380 | 0.12851 | 0.99171 | 0.14580 | 0.98931 1 0.14304 | 0.986862 | 37

24 | 0.09411 | 0.99556 | 0.11147 | 0.99377 | 0.12880 | 0.99167 | 0.14408 | 0.98927 | 0.16333 | 0.98637 1,36

25 | 0.09440 | 0.99553 | 0.11176 | 0.99374 | 0.12908 | 0.99163 | 0.144637 | 0.98923 | 0.16361 | 0.98652 | 33

26 1 0.09449 | 0.99551 | 0.11205 | 0.99370 | 0.12937 | 0.99160 | 0.14666 | 0.98919 | 0.36390 | 0.98648 | 34

271 0.09498 | 0.99548 | 0.11234 | 0.99367 | 0.12966 | 0.99156 | 0.144695 | 0.98914 | 0.16419 | 0.98643 ¢ 33

20 1 0.09527 | 0.99545 | 0.11263 | 0.993464 | 0.12995 § 0.99152 | 0.14723 1| 0.98910 | 0.15447 1| 0.98638 1| 32

29 | 0.09556 | 0.99542 | 0.11291 | 0.99360 | 0.13024 | 0.79148 | 0.14732 | 0.98906 | 0.16476 | 0.968633 | 33

30 | 0.0958S | 0.99540 | 0.11320 | 0.99357 | 0.130S3 ! 0.99144 | 0.14781 | 0.98902 | 0.16303 | 0.98429 | 30

31 1 0.09614 | 0.99537 | 0.11349 | 0.99354 | 0.13081 | 0.99141 | 0.14810 | 0.98897 | 0.16S33 | 0.98624 | 29

32 | 0.09542 | 0.99534 | 0.11378 | 0.99351 | 0.13110 ) 0. 99137 | 0.14838 | 0.98093 | 0.146362 | 0.98419 | 28

33 1 0.09671 ) 0.99331 | 0.11407 | 0.99347 | 0.13139 | O.99133 | 0.148467 | O.98889 | 0.16391 | 0.984614 ! 27

34 1 0.09700 | O.99328 1 0.11436 1 0.99344 | 0.13168 | 0.99129 | 0.14696 | 0.98884 1 0.164620 | 0.98609 ! 26

35S 1 0.09729 | 0.99526 | 0.114465 | 0.99341 1 0.13197 | 0.99125 | 0.14925 | 0.998880 | 0.1464648 | 0.98604 | 235

36 1 0.09736 1 0.99523 | 0.11494 | 0.99337 | 0.13226 | 0.99122 | 0.14954 | 0.968876 | 0.16677 | 0.98600 1| 2

37 1 C.09787 | 0.99320 | O0.11523 | 0.99334 | 0.132%4 | 0.997118 1 0.14982 | 0.9887: ! 0.16706 i 0.983595 : 23

38 )| 0.098146 | 0.99317 | 0.11552 1| 0.99331 | 0.13283 | 0.99114 | 0.15011 | 0.98847 ! 0.16734 | 0.98590 1 22

39 | 0.09845 | 0.99514 | 0.11580 | 0.99327 | 0.13312 | 0.99110 | 0.15040 | O.98863 | 0.14763 | 0.98383 ! 21

40 | 0.09874 | 0.993511 | 0.11609 | 0.99324 | 0.13341 | 0.99106 | 0.15069 | 0.98858 | 0.14792 | 0.98580 | 20

41 | 0.09903 | 0.99508 | 0.11638 | 0.99320 | 0.13370 | 0.99102 | 0.13097 | 0.98854 | 0.16820 | 0.98575 (| 19

A2 ) D.099TT 1 O.99306 | 0.11667 | 0.99317 | 0.13399 | 0.99098 | 0.15126 | 0.98849 | 0.16849 | 0.98570 | 18

42 ) 0.09961 1 O.99503 ! 0.11696 | 0.99314 | 0.13427 | 0.99094 | 0.15155 | 0.98845 | 0.16878 | 0.98365 | 17

AA | 0.09990 | 0.993%00 | 0.11725 | 0.99310 | 0.13454 | 0.99091 | 0.15184 | 0.98841 | 0.14906 | ©.98561 ! 1b

A5 1 0.10019 | 0.99497 | 0.117%4 | 0.99307 | 0.13483 | 0.99087 | 0.15212 | 0.96834 | 0.14935 | 0.98356 | 1S

45 ) 0.10048 | 0.99494 | 0.11783 | O0.99303 | 0.133:4 ! O.99083 | 0.15241 | 0.98832 | 0.146564 | 0.98351 + 14

47 1 0.10077 | 0.99491 | 0.11812 | 0.99300 | O.13543 | 0,99079 | 0.13270 | 0.98827 | 0.14992 1 0.98546 | 13

48 | 0.10106 | 0.99488 | 0.11840 | 0.99297 | 0.13572 | 0.99073 | 0.13299 | 0.98823 | 0.17021 ! 0.98541 | 12

49 ! 0.10135 | 0.994835 | 0.11869 | 0.99293 | 0.13600 | 0.99071 | 0.15327 | 0.98818 | 0.17050 | 0.985346 ! 11

SO 1 0.10144 ) 0.9948B2 | 0.11898 | 0.99290 | 0.13629 )| 0.99047 | 0.153546 | 0.968814 | 0.17078 | 0.98331 1 10

S1 1 0.10192 | 0.99479 | 0.11927 | 0.99284 | 0.1343%8 | 0.99063 | 0.13385 | 0.98809 | 0.17107 | 0.98526 t 9

S2 1 0.10221 | 0.99476 | 0.11954 | 0.992683 | 0.134687 | 0.990S9 | 0.15414 | 0.98805 | 0.17136 | 0.98521 |\ 8

S3 1 0.10250 | 0.99473 | 0.11985 | 0.99279 | 0.137146 | 0.99055 | 0.15442 | 0.98800 | 0.17164 | 0.98%516 1| 7

S4 1 0.10279 | 0.99470 | 0.12014 | 0.99274 | 0.13744 1 0.990S1 | 0.15471 | 0.98794 | 0.17193 | 0.98511 | &

SS 1 010308 | 0.99447 | O.12043 4 O0.99272 1 O.13773 1 0.99047 1 0.315500 1 0.98791 i 0.i7222 i 0.98506 i S

S6 1| 0.10337 | 0.99464 | 0.12071 | 0.99269 | 0.13602 | 0.99043 | 0.13329 | 0.98787 | 0.17250 | 0.98501 | 4

57 1 0.10366 | 0.99461 | 0.12100 | 0.99265 | 0.13831 | 0.99039 | 0.15357 | 0.98782 | 0.17279 1. 0.98496 t 3

S8 | 0.103935 ) 0.99438 | 0.12129 | 0.99262 ! 0.13860 | 0.99035 | 0.13386 ! 0.98778 | 0.17308 | 0.98491 | 2

S 1 0.10424 | 0.99455 | 0.121568 | 0.99258 | 0.13889 | 0.99031 ) 0.15615 | 0.98773 | 0.17336 | 0.98486 1| 1

60 | 0.10453 1 0.99452 1 0.12187 1| 0.992535 | 0.13917 | 0.99027 | 0.13643 | 0.98769 | 0.1736% 1 0.98481 t O

cos SIN cos sInN cos SIN cos SIN cos SINd ~
sa° e2x- az- sSa- sC- ;5
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Table All-1.—Natural Sines and Cosines—Continued

—— — —————— ——— — —— ——— ——— — — {—— — — — — — — —— — — — — {—— — — — — — —— ————— —— — ——

™ 10 i11- 12 b S o 14-
X o e o e e o i e e e e e e e e e e o e o et o e e —_— e e e e e e e e e e e e em
~N SIN cos SInN cos SIN cos SIN cos SIN cos
0 1.0.17365 | 0.968481 | 0.19081 | 0.981463 | 0.20791 | 0.97815 | 0.22495 | 0.97437 1 -0.24192 |- 0.97030 | &0
11 0.17393 | 0.984746 | 0.19109 | 0.98157 | 0.20820 | 0.976809 | 0.22323 -1 0.97430 | 0.24220 | 0.97023 | 39
2 1 0.17422 ) 0.98471 | 0.19138 | 0.98152 ) 0.20848 | 0.97803 | 0.228352 | 0.97424 | 0.24249 | 0.97015 | S8
3 1 0.17451 1 0.98444 | 0.19167 | 0.981446 | 0.20877 | 0.97797 | 0.22380 | 0.97417 | 0.24277 | 0.97008 | 357
4 1 0.17479 | 0.984461 | 0.19195 | 0.98140 | 0.20905 | 0.97791 | 0.22608 | 0.97411 | 0.24305 ! 0.97001 | 36
S 1 0.17508 | 0.98455 | 0.19224 ) 0.96135 1| 0.20933 | 0.97784 | 0.22637 | 0.97404 | 0.24333 | 0.96994 | 33
&1 0.17537 | 0.98430 | 0.19252 | 0.98129 | 0.20962 | 0.97778 | 0.224463 | 0.97398 | 0.243462 | 0.96987 | S4
7 1 0.17%65 | 0.98445 | 0.19281 | 0.98124 | 0.20990 | 0.97772 | 0.22693 | 0.97391 | 0.24390 | 0.96980 | S3
8 | 0.17594 | 0.98440 | 0.19309 | 0.98118 | 0.21019 | 0.977646 | 0.22722 | 0.97384 | 0.24418 | 0.96973 1| 52
9 1 0.17623 | 0.98433 ) 0.19338 | 0.968112 | 0.21047 | 0.97760 | 0.22730 | 0.973768 | 0.24446 | 0.96966 | 31
10 | 0.17651 | 0.98430 | 0.193646 | 0.98107 | 0.21076 | 0.97734 | 0.22778 | 0.97371 | 0.24474 | 0.946939 | %0
11 1 0.17680 | 0.98425 | 0.19395 | 0.98101 | 0,21104 | 0.97748 | 0.22807 | 0.973463 | 0.24503 | 0.96932 | 49
12 1 0,17708 | 0,98420 | 0,19423 | 0.98094 | 0.2113I2 | 0,97742 | 00,2283 | 0.97358 | 0.245I1 | 0.946943 | 48
13 1 0.17737 | 0.98414 | 0.19452 | 0.98090 | 0.21161 | 0.97735 | 0.22843 | 0.97351 | 0.24559 | 0.96937 | 47
13 1 0.177646 | 0.98409 | 0.15481 | 0.98084 | 0.21189 | 0.97729 { 0.220892 | 0.9734S | 0.24387 | 0.96930 | &6
15 1 0.17794 | 0.98404 | 0.19309 | 0.98079 | 0.21218 ) 0.97723 | 0.22920 | 0.97338 | 0.244613 | 0.96923 | 45
16 | 0.17823 | 0.98399 | 0,.19538 | 0.98073 | 0.21244:) 0.97717 | 0.22948 | 0.97331 | 0.24444 | 0.96916 | 44
17 | 0.17852 | 0.98394 | 0.19366 | 0.98067 | 0.21273 | 0.97711 | 0.22977 1 0.97325 | 0.244672 | 0.94909 | 43
18 ¢ 0.17880 | 0.98389 | 0.19595 | 0.980461 | 0.21303 | 0.97705 ) 0.23003 | 0.97318 | 0.24700 | 0.946902 | 42
19 1 0.17909 | 0.98383 | 0.19623 | 0.98056 | 0.21331 1| 0.97698 i 0.23033 1| 0.9731i1 i 0.24728 i 0.96894 | &1
20 1 0.17937 | 0.98378 | 0.19652 | 0.98050 | 0.21360 | 0.974692 | 0.23062 | 0.97304 | 0.24736 | 0.94887 | 40
21 1 0.17966 | 0.98373 | 0.194680 | 0.968044 | 0.21388 | 0.97684 | 0.230%0 | 0.97298 | 0.24784 | 0.96880 | 39
22 | 0.17993 1| 0.98348 | 0.19709 | 0.98039 | 0.21417 | 0.97680 | 0.23118 | 0.97291 | 0.24813 | 0.94873 | 38
23 ! 0.18023 ! 0,98342 ! 0.19737 | 0,.98033 ! 0.21443 | 0.97473 | 0.23144 | 0,97284 | 0.24841 | Q,94864 | 37
24 1 0.18052 | 0.98357 1| 0.19766 | 0.98027 | 0.21474 | 0.974647 | 0,23173 | 0.97278 | 0.248469 | 0.96838 | 36
25 | 0.18081 | 0.98352 | 0.19794 | 0.98021 | 0.21502 1| 0.97661 | 0,.23203 | 0.97271 | 0.24897 | 0.96851 | 33
26 1 0.18109 | 0.98347 | 0.19823 | 0.98014 ) 0.21S30 | 0.97455 | 0.23231 | 0.97264 | 0.24925 | 0.94844 | 34
27 1 0.18B138 | 0.98341 1 0.19851 | 0.98010 | 0.21539 | 0.97648 1| 0.23260 | 0.97257 t 0.24954 t 0.94837 | 3I3
28 1 0.181846 | 0.98336 | 0.19880 | 0.98004 | 0.21587 | 0.974642 | 0.23288 | 0.97231 | 0.24982 | 0.96829 | 32
29 | 0.18195 1 0.98331 | 0.19908 | 0.97998 | 0.2146146 | 0.97636 | 0.23316 | 0.97244 | 0.25010 | 0.96822 1 31
30 i 0.1B224 | 0.98323 i 0.19937 1| 0.97992 i 0.21644 i 0.97630 i 0.23345 i 0.,97237 i 0.25038 i 0.96815 i 30
31 1 0.18252 1 0.98320 | 0.1996%5 ) 0.97987 1| 0.21672 1| 0.97623 | 0.233I73 1°0.97230 | 0.2304646 1| 0.96807 | 29
S2 1 0.18281 | 0.98315 ! 0.19994 ! O.97981 | 0.21701 | 0.97617 | 0.23401 | 0.97223 | 0.23094 | 0.968C00 ! 28
33 1 0.18309 | 0.98310 | 0.20022 | 0.97975 | 0.21729 | 0.97611 1 0.23429 | 0.97217 | 0.23122 | 0.946793 | 27
34 | 0.18338 | 0.98304 | 0.200S51 | 0.97969 | 0.21758 { 0.97604 | 23438 | 0.97210 | 0.25151 | 0.967846 | 26
35 1 0.18347 1 0.98299 | 0.20079- 1 0.97963 | 0.21784 1 0.97398 | 0.234856 | 0.97203 | 0.23179 | 0.96778 | 23
36 | 0.18395 | 0.98294 | 0.20108 | 0.979358 1 0.21814 | -0.97392 1 0.23514 | 0.97196 | 0.23207 | 0.96771 1 24
37 1 0.18424 | 0.98288 | 0.20136 | 0.97952 | 0.21843 | 0.97383 | 0.23542 | 0.97189 | 0.2323I3 | 0.96764 | 23
38 | 0.18452 | 0.982B3 | 0.201465 | 0.97944 1 0.21871 | 0.97579 | 0.23371 | 0.97182 | 0.232863 | 0.96736 | 22
39 | 0.18481 ! 0.98277 | 0.20193 | 0.97940 | .0.21899 | 0.97573 | 0.23399 } 0.97176 | 0.23291 | 0,.94749 | 21
40 | 0.18509 | 0.98272 | 0.20222 | 0.97934 | 0.21928 | 0.975466 | 0.23627 1| 0.971469 ! 0.25320 | 0.946742 | 20
41.1 0.18538 | 0.98267 | 0.20250 | 0.97928 | 0.21956 1 0.973460 | 0.234656 | 0.971462 | 0.2534B | 0.96734 | 19
42 | 0.18567 | 0.98261 1 0.2027%9 )| 0.97922 | OC2198% | 0.97SS3 | 0.234684 | 0.97158 | 0.23376 | 0.96727 1| 18
4T 1 0.1B39% | 0.96234 | 0.20307 | 0.97914 | 0.22013 ) 0.97%47 | 0.23712 | 0.97148 | 0.25404 | 0.96719 | 17
44 | 0.18624 1 0.98250 | 0.203356 | 0.97910 1 0.22041 | 0.97541 | 0.23740 1 0.97141 | 0.29432 1 0.96712 | 16
45 | 0.184652 | 0.98245 | 0.20353 | 0.97905 1 0.22070 1 0.97534 | 0.23769 ! 0.97134 | 0,25460 | 0.96703 1! 19
46 | 0.184681 | 0.98240 | 0.20393 1| 0.976899 | 0.22098 | 0.97328 | 0.23797 | 0.97127 | 0.25488 | 0.966%97 | 14
47 1 0.18710 | 0.98234 | 0.20421 | 0.97893 | 0.22126 | 0.97521 | 0.238235 | 0.97120 | 0.25351&6 | 0.966%90 | 13
48 | 0.18738 | 0.98229 ! 0.20450 | 0.97887 | 0.2218S | 0.9751S | 0.23853 | 0.97113 1 0.23345 | 0.96682 | 12
49 | 0.18767 | 0.98223 | 0.20478 | 0.97881 | 0.22183 | 0.97308 | 0.23882 | 0.97106 ‘1 0.23373 | 0.964675 ) 11
SO | 0.18795 i 0.98218 | 0.20507 i 0.97875 i 0.22212 i 0.97502 i 0.239i0 i 0.97i00 i 0.25601 i 0.56667 i i0
S1 | 0.186824 | 0.98212 | 0.20S33 | 0.9786% | 0.22240 | 0.97496 | 0.23938 | 0.97093 | 0.23429 | 0.96660 1
S2 i ©.188352 | £.98207 | 0.205563 | $0.97843 | £.222568 1 £.97489 | 0.23945 ! 0.97086 | 0.28857 | 0.96833 !
S3 | 0.18881 | 0.98201 | 0.20592 | 0.97857 | 0.22297 | 0.97483 | 0.23993 | 0.97079 | 0.23685 | 0.96645 |
S4 | 0.18910 | 0.981946 | 0.20420 | 0.97851 | 0.22325 | 0.974746 1 0.24023 | 0.97072 { 0.23713 | 0.96638 |
S5 1 0.18938 ! 0.98190 | 0.20649 | 0.97845 | 0.22353 ) 0.97470 | 0.24031 1 0.97063 ) 0.25741 | 0.96630 |
S& | 0.18967 1| 0.98185 | 0.20677 | 0.97839 | 0.22382 | 0.97443 | 0.24079 | 0.97038 | 0.23769 | 0.96623 |
S7 1 0.18995 1| 0.98179 1| 0.20706 | 0.97833 1| 0.22410 | 0.97457°1 0.24108 | 0.97051 | 0.2%3798 1 0.96615 |
S8 1 0.19024 | 0.98174 | 0.20734 | 0.97827 | 0.22438 | 0.974350 | 0.2413&6 | 0.97044 | 0.23824 | 0.96408 !
5% i 0.15052 i 0.96148 i 0.20763 i 0.37821 i 0.224867 i 0.97444 i 0.23144 | 0.$7037 i 0.23854 | 0.56400 1
60 | 0.19081 1| 0.981463 | 0.20791 | 0.9781S5 | 0.22493 | 0.97437 | 0.24192 | 0.97030 | 0.23882 | 0.94593 |
C:CDEB SIN C:C)SB SX Fd C:C)ES SX PJ cos SIN cos SIN
i vae* i dr dd TE 7S
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Table All-1.—Natural Sines and Cosines—Continued

g} 15 15 17~ 18 19~
LT e e —— ———————— e ——————— —_———
N sSIN cos SIN cos SInN cos SInN cos SIN cos
O 1 0.25882 1 0.96393 | 0.27364 | 0.96126 | 0.-29237 | 0.95630 | 0.30902 | 0.95106 | 0.32557 | 0.94532 | 60
1 1 0.23910 1 0.96585 1 0.27392 | 0.96118 1 0.29265 1 0.95622 1 0.30929 | 0.95097 | 0.32584 | 0.94542 | 39
2 1 0.2T938 1| 0.96578 | 0.27620 | 0.96110 1 0.29293 1| 0.95613 | 0.30957 1| 0.93088 | 0.32612 | 0.94333 | I8
S 1 0.25966 | 0.96570 | 0.27648 | 0.96102 1 0.29321 | 0.935603 | 0.30985 | 0.95079 1 0.32639 | 0.94323 | 37
4 1 0.235994 | 0.96562 | 0.27676 | 0.94094 | 0.29348 | 0.93396 | 0.31012 | 0.95070 | 0.32647 | 0.94514 | S6
S i 0.26022 i 0.96555 i 0.27704 | 0.56086 i 0.29376 i 0.93388 i 0.3i040 i 0.95061 i 0.338%4 i 0.94504 i 55
& | 0.26050 | 0.96547 ) 0.27731 | 0.96078 1 0.29404 | 0.95579 ) 0.31068 | 0.93032 | 0.32722 | 0.94495 1 S4
7 | 0.26079 | 0.963540 | 0.27759 t 0.96070 | 0.29432 | 0.93571 | 0.31095 | 0.93043 | 0.32749 | 0.94483 ! S3
8 1| 0.26107 | 0.96332 | 0.27787 | 0.96062 | 0.29460 | 0.95562 | 0.31123 | 0.93033 1| 0.32777 | 0.94476 1 S2
9 ) 0.26135 | 0.96324 | 0.27815 | 0.96034 | 0.29487 | 0.93534 | 0.31151 | 0.93024 | 0.32804 | 0.9444686 1 51
10 1 0.26163 1| 0.96517 | 0.27843 | 0.96046 | 0.29515 | 0.95543 | 0.31178 | 0.93013 | 0.32832 | 0.94437 | 30
11 1 0.26191 1 0.94309 | 0.27871 ! 0.94037 | 0.29343 | 0.93334 | 0.31204 | 0.93004 | 0.32839 | 0,94447 1 49
12 1 0.26219 1| 0.96502 | 0.27899 | 0.96029 ) 0.29571 | 0.95528 | 0.31233 | 0.94997 | 0.32887 | 0.94438 | 48
13 1 0.26247 | 0.946494 | 0.27927 1 0.96021 1 0.29599 | 0.95519 | 0.31261 1 0.94988 | 0.32914 | 0.94428 | 47
14 | 0.26275 | 0.96486 | 0.2795S5 | 0.96013 1 0.29626 1 0.95511 | 0.31289 | 0.94979 | 0.32942 | 0.94418 | 46
15 1 0.246303 | 0.96479 | 0.27983 | 0.94003 | 0.294354 | 0.93502 | 0.3131h | 0.94970 | 0.329469 | 0.94409 | 4%
16 1 0.26331 | 0.96471 | 0.28011 | 0.95997 | 0.29682 | 0.95493 | 0.31344 | 0.94961 1 0.32997 | 0.94399 | 44
17 1 0.26339 | 0.964463 | 0.28039 | 0.95989 | 0.29710 | 0.93485 | 0.31372 | 0.94932 | 0.33024 | 0.94390 | 43
18 1 0.26387 | 0.96456 | 0.28067 ) 0.935981 | 0.29737 1 0.95476 | 0.31399 | 0.94943 | 0.33051 | 0.94380 | 42
19 1 0.26415 | 0.9644B | 0.2B093 | 0.95972 | 0.29765 1 0.954467 | 0.31427 | 0.94933 | 0.33079 | 0.94370 | 41
20 | 0.26443 | 0.96440 | 0.28123 | 0.95964 | 0.29793 | 0.95459 | 0.31434 | 0.94924 | 0.331046 | 0.94341 | 40
21 | 0.26471 | 0.96433 | 0.281350 1 0.95956 1 0.29821 | 0.95450 | 0.314B2 | 0.94915 | 0.33134 | 0.94351 | 39
22 1 0.26500 | 0.964235 | 0.28178 | 0.95948 | 0.29849 | 0.95441 | 0.31510 | 0.94906 | 0.33141 | 0.94342 | 38
23 ) 0.26328 | 0.96417 1| 0.28206 | 0.95940 | 0.29876 1| 0.93433 1 0.31537 | 0.94897 | 0.33189 | 0.94332 | 37
24 | 0.265356 | 0.96410 | 0.28234 | 0.93931 | 0.29904 | 0.95424 | 0.31363 | 0.94888 | 0.33216 | 0.94322 | 3%
25 | 0.26584 | 0.96402 | 0.282462 | 0.95923 | 0.29932 | 0.95415 | 0.31393 | 0.94878 | 0.33244 | -0.94313 | 33
26 ) 0.26612 | 0.963%94 | 0.28290 | 0.939135 1| 0.29960 ) 0.95407 ! 0.31620 | 0.9484%9 1| 0.33271 | 0.94303 | 34
27 1 0.26640 | 0.96386 | 0.28318 | 0.95907 | 0.29987 | 0.95398 | 0.31648 1 0.94860 | 0.33298 | 0.94293 | 33
28 | 0.26668 | 0.96379 | 0.28346 | 0.95898 | 0.30013 | 0.95389 | 0.314675 | 0.94851 1 0.33326 | 0.94284 | 32
29 1| 0.26696 | 0.96371 | 0.28374 | 0.95890 | 0.30043 | 0.93380 | 0.31703 | 0.94842 | O.33333 | 0.94274 1 31
30 | 0.26724 | 0.96363 | 0.28402 | 0.9358B2 | 0.30071 | 0.95372 | 0.31730 | 0.94832 | 0.33381 | 0.94264 | 30
I1 1 0.26752 | 0.96355 | 0.28429 | 0.95874 | 0.30098 | 0.95363 | 0.31758 | 0.94823 | 0.33408 | 0.94254 1 29
32 | 0.26780 | 0.946347 | 0.28457 | 0.9358465 | 0.30124 1 0.95354 | 0.317B6 | 0.94814 | 0.33436 | 0.94245 | 28
33 1 0.26808 | 0.96340 | 0.28485 | 0.95857 | 0.301354 | 0.95343 | 0.31813 | 0.94805 | 0.334463 | 0.94235 ! 27
S4 1 0.26836 | 0.96332 | 0.28513 | 0.93849 | 0.30182 | 0.95337 | 0.31841 [ 0.94795 | 0.33490 | 0.94225 ! 24
35 1 0.26B64 | 0.96324 | 0.28541 | 0.93841 | 0.30209 | 0.95328 | 0.318B48 | 0.94786 | 0.33518 | 0.94213 1| 25
36 ! 0.26892 | 0.96316 | 0.285469 | 0.95832 | 0.30237 | 0.935319 | 0.31896 | 0.94777 1| 0.33545 | 0.94206 | 24
37 1 0.26920 | 0.9&4308 | 0.28597 | 0.95824 | 0.30265 | 0.93310 | 0.31923 | 0.9476B | 0.33573 | 0.94196 1| 23
38 | 0.24948 | 0.96301 | 0.28625 1! 0.95816 | 0.30292 | 0.95301 | 0.31951 | 0.94738 | 0.33400 | 0.94186 | 22
39 1 0.26976 | 0.96293 | 0.28652 | 0.95807 | 0.30320 | 0.935293 | 0.31979 | 0.94749 | 0.33627 | 0.94176 | 21
40 1 0.27004 | 0.96283 | 0.28680 i 0.95799 | 0.30348 | 0.95284 | 0.32006 | 0.94740 | 0.33635 | 0.94167 | 20
41 1 0.27032 | 0.96277 | 0.28708 | 0.95791 | 0.30376 | 0.95275 | 0.32034 | 0.94730 | 0.33682 | 0.94157 | 19
4Z 1 0.27060 | 0.96269 | 0.28736 | 0.95782 | 0.30403 | 0.952646 | 0.32061 1 0.94721 | 0.33710 ) 0.94147 | 18
4T | 0.27088 | 0.96261 1| 0.28764 1 0.95774 1 0.30431 | 0.93257 ! 0.32089 | 0.94712 | 0.33737 | 0.94137 | 17
44 1 0.,27116 ! 0.96253 ! ©.28792 ! C.95765 ! O0.30439 ! C.935248 ! 0.32116 1 0.94702 1 0.33764 i 0.%4127 i 16
45 1 0.27184 | 0.96246 | 0.28820 | 0.95757 | 0.20486 | 0.95240 1 0.32144 | 0.94693 | 0.33792 | 0.94118 | 1S
46 | 0.27172 + 0.96238 | 0.28847 | 0.95749 | 0.30514 | 0.95231 | 0.32171 | 0.944684 | 0.33819 | 0.94108 | 14
47 1 0.27200 1| 0.96230 | 0.28873 | 0.95740 | 0.30342 | 0.95222 | 0.32199 | 0.94474 | 0.33846 | 0.94098 | 13
48 | 0.27228 | 0.96222 | 0.28903 | 0.95732 | 0.30570 | 0.93213 | 0.32227 | 0.94445 | 0.33874 | 0.94088 ! 12
49 1 0.27236 | 0.96214 | 0.28931 1 0.95724 | 0.30597 | 0.95204 | 0.32254 | 0.94636 | 0.33901 | 0.94078 | 11
S0 1 0.27284 | 0.96206 | 0.2B8959 1 0.95715 1 0.30625 ! 0.95195 | 0.322B2 | 0.944646 1 0.33929 ! 0.94068 | 10
51 1 0.27312 1 0.96198 1 0.28987 | 0.935707 | 0.30653 | 0.951B6 | 0.32309 | 0.94637 | 0.33956 | 0.94058 I 9
52 1 0.27340 | 0.96190 | 0.29015 | 0.95698 | 0.306BO0 1 0.95177 | 0.32337 | 0.94627 | 0.33983 | 0.94049 | 8
2 1 0.27368 1 0.961B2 | 0.29042 | 0.95690 | 0.30708 | 0.951468 | 0.32364 | 0.94618 1 0.34011 ) 0.94039 | 7
34 1 0.27396 1 0.96174 | 0.29070 | 0.92681 | 0.30734 | 0.95159 | 0.32392 | 0.94409 | 0.34038 | 0.94029 | &
S3 1 0.27424 1 0.96166 | 0.29098 1 0.95673 | 0.307463 | 0.95150 | 0.32419 | 0.94599 | 0.34065 | 0.94019 1| S
S6 ) 0.27452 1| 0.96138 | 0.29126 | 0.95664 1 0.30791 | 0.95142 1 0.32447 | 0.94590 | 0.34093 | 0.94009 | 4
S7 1 0.27480 | 0.96150 | 0.29154 | 0.95656 | 0.30819 | 0.95133 | 0.32474 | 0.94580 | 0.34120 | 0.93999 | 3
S8 1 0.27308 | 0.96142 | 0.29182 | 0.95647 | 0.30B44 | 0.95124 | 0.32502 | 0.94571 ! 0.34147 | 0.93989 1| 2
59 1 0.2753&6 | 0.94134 | 0.29209 | 0.954639 | 0.30874 | 0.95115 | 0.32529 | 0.94361 | 0.34175 | 0.93979 1 1
60 | 0.27564 | 0.96126 | 0.29237 | Q.95630 | 0.30902 | 0.95106 | 0.32557 | 0.94552 | 0.34202 | 0.93949 | O
cos SIN cos SIN cos SIN cos SIN cos SIN Lag
————————— —_——— e ——_— —————— X
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Table All-1.—Natural Sines and Cosines—Continued

1
N
0

'

LT —————— —— e e e —
~N sIN cos
O I 0.34202 | 0.93969 !
11 0.34229 1 0.93959 |
2 1 0.34257 | 0.93949 |
3 | 0.34284 1 0.93939 |
4 | 0.34311 | 0.93929 1
S | 0.34339 | 0.93919 |
6 1 0.34366 | 0.93909 |
7 1 0.34393 | 0.93899 |
8 | 0.34421 1 0.93869 |
9 1 0.34448 | 0.93879 |
10 1 0.34475 | 0.93849 !
ii i 0.34503 i 0.9385% i
12 1 0.34530 | 0.93849 |
i3 ¢ 6.34337 | 5.9383% !
14 | 0.34384 | 0.93829 |
15 1 0,34412 | 0,93819 |
16 | 0.34639 1 0.93809 1!
17 | 0.34666 | 0,93799 |
18 | 0.34694 1 0.93789 |
19 1 0.34721 1 0.93779 |
20 | 0.34748 | 0.93749 |
21 1 0.34775 | 0.93759 |
22 | 0.34803 1| 0.93748 |
23 | 0.34830 | 0.93738 !
24 1 0.34857 | 0.93728 |
25 | 0.348B4 | 0.93718 |
26 1 0.34912 1 0.93708 |
27 1 0.34939 | 0.93498 |
28 | 0.34964 | 0.93688 |
29 1 0.34993 1 0.93677 1
T0 1 0.33021 | 0.93647 |
31 1 0.35048 | 0.93657 |
32 ) 0.35075 | 0.93647 |
33 1 0.38102 ) 0.93637 1
34 i 0.35130 1 0.93626 i
35 1 0.35137 | 0.93616 |
35 ! ©.35184 | 0.93508 !
S7 1 0.35211 ! 0.93596 |
38 1 0.3%239 | 0.93%8S !
39 1 0.35266 1 0.93%75 |
A0 | 0.35293 1 0.933&% |
41 | 0.35320 1 0.93555 1
42 | 0.33347 1 0.93%44 |
4 1 0.3537% | 0.93334 |
44 | 0.35402 | 0.93524 |
A4S | 0.35429 | 0.93514 |
46 | 0.3%a8s 1| 0,93%03 |
A7 1 0.35484 | 0.93493 |
48 1 0.35511 1 0.93483 |
4% 1 0.35538 | 0.93472 |
SO 1 0.35%635 1 0.93462 |
S1 1 0.35592 1 0.93452 |
%2 1 0.35619 | 0.93441 |
S3 1 0.35547 ! 0.93431 !
54 1| 0.3%674 | 0.93420 1
=S 1 0.35701 | 0.93410 !
%6 1 0.35728 1 0.93400 |
57 1 0.357535 1 0.93389 |
S8 t 0.33782 I 0.93379 1
9 1 0.33810 1 0.93368 |
&0 | 0.35B37 | 0.933%8 |
cos SIN
SHP-

=1- =2=2- =2x
sIN cos SIN cos sIN
0.33837 | 0.933%8 | 0.37461 | 0.92718 | 0.39073 |
0.33844 ) 0.93348 | 0.37488 | 0.92707 | 0.39100 |
0.35891 1| 0.93337 1| 0.37513 | 0.92697 | 0.39127 |
0.33918 | 0.93327 | 0.37542 | 0.92686 | 0.39153 |
0.35945 1 0.93316 | 0.37549 | 0.92673 | 0.39180 |
0.35973 | 0.93306 | 0.37395 | 0.92664 | 0.39207 |
0.36000 | 0.93295 | 0.37622 | 0.926353 | 0.39234 |
0.36027 | 0.93285 | 0.3764% | 0.92642 i 0.39260 |
0.35054 | 0.93274 t 0.37676 | 0.92631 | 0.39287 |
0.35081 | 0.93264 | 0.37703 | 0.92620 | 0.39314 |
0.36108 | 0.93233 1 0.37730 | 0.92609 | 0.39341 |
0.36135 | 0.93243 | 0.37757 | 0.92598 i 0.39367 1
0.36162 | 0.93232 | 0.37784 | 0.92387 | 0.39394 1
©.35190 | 0.93222 ! 0.37811 | 0.9257& | 0.39421 !
0.356217 | 0.93211 | 0.37838 | 0.92563 | 0.39448 1
0.34244 | 0.93201 | 0.37865 | 0.92554 | 0.39474 |
0.34271 | 0.93190 | 0.37892 | 0.92543 | 0.393501 |
0.34298 | 0.93180 1| 0.37919 | 0.92532 | 0.39328 |
0.36325 | 0.93169 | 0.37944 | 0.92521 | 0.39555 |
0.36352 | 0.93159 | 0.37973 | 0.92510 | 0.39381 |
0.34379 | 0.93148 | 0,37999 | 0.92499 | 0.39408 |
0.36405 | 0.93137 | 0.38026 | 0.92488 | 0.394635 |
0.36434 | 0.93127 | 0.38053 | 0.92477 | 0.39641 1
0.34441 | 0.93116 | 0.38080 | 0.92466 | 0.39668 |
0.34488 | 0.93106 | 0.38107 | 0.92455 | 0.39715 |
0.36515 | 0.93095 | 0.38134 | 0.92444 | 0.39741 |
0.34542 | 0.93084 | 0.38161 | 0.92432 | 0.39768 |
0.34369 | 0.93074 | 0.38188 | 0.92421 | 0.39795 |
0.36596 1 0.93063 | 0.38215 | 0.92410 | 0.396822 |
0.36623 | 0.93052 | 0.38241 | 0.92399 | 0.39848 1
0.346%0 | 0.93042 | 0.38268 | 0.92388 | 0.39875 |
0.35477 | 0.93031 | 0.3829% | 0.92377 | 0.39902 !
0.36704 i 0.93020 i 0.38322 | 0.92344 i 0.39928 |
0.36731 | 0.93010 | 0.38349 | 0.92355 | 0.39955 |
©.34758 | ©.92999 | O0.38375 i ©.923a3 ! 0.39982 !
0.3478S | 0.92988 | 0.38403 | 0.92332 | 0.40008 |
0.35812 ¢ 0.92978 | 0.3843C ! 0.92321 ! 0.4003% !
0.36839 | 0.92967 | 0.38456 | 0.92310 | 0.40062 |
0.38847 | 0.929%4 | ©0.38483 | 0.92299 | 0.40088 |
©.36894 | 0.92945 | 0.38510 | 0.92287 | 0.40115 |
0.35921 | 0.92935 | 0.38537 | 0.92276 | 0.40141 |
0.36948 | 0.92924 | 0.38564 | 0.92265 | 0.40148 !
0.36975 | 0.92913 | 0.38591 | 0.92254 | 0.40195 |
0.37002 | 0.92902 | 0.38617 | 0.92243 | 0.40221 |
0.37029 | 0.92892 | 0.38644 | 0,92231 | 0.40248 |
0.37054 | 0.92881 | 0.38671 | 0.92220 | 0.4027S |
0.37083 | 0.92870 I 0.38698 | 0.92209 | 0.40301 |
0.37110 | 0.92859 | 0.38723 | 0.92198 | 0.40328 |
0.37137 | 0.92849 | 0.38752 | 0.92184 | 0.40355 |
0.37164 i 0.92838 i 0.38778 i 0.92i73 i G6.4038i i
0.37191 | 0.92827 | 0.38805 | 0.92144 | 0.40408 1
0.37218 | 0.92814 1 0.38832 | 0.92152 | 0.40434 |
0.37245 | 0.92805 | 0.38859 | 0.92141 | 0.40451 |
©.37272 | 0.92794 | 0.38884 | 0.92130 ! 0.40488 !
0.37299 | 0.92784 | 0.38912 | 0.92119 | 0.40514 |
©,37324 1 0.92773 ! 0.38939 ! 0.92107 | 0.40541 |
0.37353 1 0.92762 | 0.38966 | 0.92094 | 0.40547 1
0.37380 | 0.92751 | 0.38993 | 0.92085 | 0.40594 1
0.37407 | 0.92740 | 0.3902G | 0.92073 | 0.40621 |
0.37434 | 0.92729 | 0.39046 | 0.92062 | 0.40647 |
0.37441 | 0.92718 | 0.39073 | 0.920%0 | 0.40674 |
cos sSIN cos SIN cos

N =N &7 o6&

0.920350
0.92039
0.92028
0.92016
0.9200S
0.91994
0.919682
0.91959
0.91948
0.9193s6

" Baione
Ve7iT&d

0.91914
0,91002

0.91891
0.91879
0.91848
0.91836
0.91845
0.91833
0.91822
0.91810
0.91799
0.91787
0.91775
0.91764
0.91732
0.91741
0.9172%
0.91718
0.91706
0.916%94
0.91683
0.914671

YR -V Y V.Y
V.TFiaay

0.91548
0.91434
0.914625
0.91613
0.91601
0.91590
0.91578
0.91566
0.9155S
0.91543
0.91531
0.91519
0.91508
0.91498
0.91484
0.91472

N C1aL
V.Vai5Ga

0.91449

0O _014%Y
V. 7a5s7

0.914235
0.91414
0.91402
0.91390
0.91378
0.91366
0.913535

0.40674
0.40700
0.40727
0.40733
0.40780

0.400886
0.40913
0.4093%9

N anoza
VeI Ta6e

0.40992

0.41019
0.41045
0.41072
0.41098
0.41123
0.41131
0.41178
0.41204
0.41231
0.41257
0.41284
0.41310
0.41337
0.413463
0.41390
0.414146
0.41443
0.41498
$.4i1322
0.41349

0 AimTye
C.Ri0G/ o

0.41602
0.414628
0.41633
0.41681
0.41707
0.41734
0.41760
0.41787
0.41813
0.41840
0.41866
0.41892
Q.4191%
0.41943
G.41572
0.41990

D _an07a
. 505

0.42051

0_42077

0.42104
0.42130
0.42136
0.42183
0. 42209
0.42233
0.42262

a-

cos

! 0.9133%5 60
0.91343 s9
0.91331 S8
0.91319 s?
0.91307 2
0.91295 S5
0.91283 o4
&.5i1272 S2
0.91260 S2
0.91248 31

A B1924
Ve Tiaas

1
|
!
[}
1
i
|
i
1
I
0.91236 | 50
l
1
]
1
1
1
I
!
]
[}

1
1
1
1
i
1
i
]
1
1
H
1 0.91212 1| 48
1 0.91200 | 47
| 0.91188 1| 46
} 0.91176 1 A4S
| 0.911864 | a4
1 0.91152 | &3
| 0.91130 | 42
I 0.91128 43
1 0.911146 |, 40
1 0.91104 | 39
I 0.91092 1 38
1 0.91080 | 37
| 0.91048 | 35
1 0.910%6 1| 3%
1 0.91044 | 34
I 0.91032 « 33
1 0.91020 | 32
1 0.91008 | 31
i 0.909%6 i 30
1 0.90984 | 29
i 0.96972 i 28
| 0.90960 | 27
t 0.90948 1 2&
! 0.90936 | 25
I 0,90924 1 24
1 0.90911 ¢ 23
1 0.90899 1| o=
1 0.90887 1 21
I 0.90875 | 20
I 0.90863 | 19
| 0.908%1 | 18
! 0.90839 | 17
1 0.90826 1| 16
1 0.90814 | 15
1 0.90802 | 14
i 0.90790 i i3
I 0.90778 1 12
i 0.90786 1 it
I 0.907%3 | 1u
1 0.90743 ! 9
1 0.90729 1 8
1 0.90717 1 7
| 0.90704 | &
| 0.90892 | 3%
| 0.90680 | 4
| 0.90668 ! =
1 0.9065% | 2
1 0.90683 1 3
1 0.906831 ¢ ©
SIN ™~
I
S ~N
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Table All-1.—Natural Sines and Cosines—Continued

——— e —————————— e e e e e e e e e e e e e e —_—————
~ =25 26" =27 =z8" 29
I ——————————————————————————————————————— ———————— — ———
~N sSInN cos SInN cos SIN cos SIn cos S1inN cos
O ! 0.42262 1| 0.90631 | 0.43837 | 0.89879 | 0.43399 | 0.89101 | 0.46947 | 0.88295 1 0.48481 | 0.87462 | &0
11 0.42288 | 0.904618 | 0.438563 | 0.89847-1 0.4342% | 0.89087 | 0.46973 | 0.88281 | 0.483506 | 0.87448 | 59
2 1 0.42315 | 0.90606 | 0.43889 | 0.89834 | 0.454351 | 0.89074 | 0.46999 | 0.88267 | 0.483532 | 0.87434 1| 38
T 1 0.42341 | 0.90594 | 0.43916 | 0.89841 | 0.45477 | 0.89061 | 0.47024 | 0.88254 | 0.48337 | 0.87420 1 37
4 1 0.42367 | 0.90%82 | 0.43942 | 0.89828 | 0.45503 ! 0.89048 | 0.47050 | 0.88240 | 0.48383 | 0.87406 | 3&
S 1 0.42394 | 0.90569 | 0.43948 | 0.89816 | 0.45529 | 0.BY035 | 0.47076 | 0.88226 | 0.48608 | 0.87391 | S35
6 1 0.42420 | 0.905S57 | 0.43994 | 0.89803 | 0.45554 | 0.89021 | 0.47101 | 0.88213 | 0.48634 | 0.87377 | 54
7 1 0.428446 | 0.90545 | 0.44020 | 0.89790 | 0.43580 | 0.89008 | 0.47127 | 0.88199 | 0.48659 | 0.87363 1 53
B | 0.42473 | 0.90532 t 0.44046 | 0.89777 | 0.45606 | 0.88995 | 0.47153 | 0.88185 | 0.48684 | 0.87349 | 32
9 1 0.42499 1 0.90520 | 0.44072 | 0.89764 | 0.45632 | 0.88981 | 0.47178 ! 0.88172 | 0.48710 | 0.87335 | 351
10 | 0.42325 | 0.90507 ! 0.44098 1| 0.89752 ! 0.435658 | 0.88968 | 0.47204 | 0.88158 | 0.48735 | 0.87321 | 30
11 1 0.425352 1| 0.90495 | 0.44124 ) 0.89739 | 0.45684 | 0.88935 | 0.47229 | 0.88144 | 0.48761 | 0.87306 | 49
12 1 0.42578 | 0.90483 | 0.44151 | 0.89726 | 0.45710 | 0.88942 | 0.47233 | 0.88130 | 0.48786 | 0.87292 | 48
13 1 0.42604 | 0.90470 | 0.44177 | 0.89713 | 0.43736 | 0.88928 | 0.47281 | 0.88117 1| 0.48811 | 0.87278 | 47
14 | 0.42631 | 0.90458 | 0.44203 | 0.89700 | 0.43762 | 0.88913 | 0.4730&6 | 0.88103 | 0.48837 | 0.87264 | 44
15 1 0.426357 1| 0.904446 | 0.44229 | 0.89487 | 0.45787 | 0.88902 | 0.47332 | 0.88%d9 | 0.48842 | 0.87250 | 43
16 1| 0.428683 | 0.90433 | 0.44255 | 0.894674 | 0.43813 1} 0.868888 | 0.473358 | 0.88075 | 0.48888 | 0.87235 1 24
17 1 0.42709 | 0.90421 | 0.44281 | 0.89462 | 0.43859 | 0.88873 | 0.47383 | 0.88062 | 0.48913 | 0.87221 ! 43
18 | 0.427346 | 0.90408 | 0.44507 | 0.8964% | 0.438635 | 0.88862 | 0.47409 | 0.88048 | 0.48938 | 0,.87207 | 42
19 1 0.42762 | 0.903% | 0.44333 | 0.894636 | 0.43891 | 0.88648 | 0.47434 | 0.88034 | 0.489464 | 0.87193 1 41l
20 1| 0.42788 | 0.90383 | 0.44359 | 0.89423 | 0,43917 | 0.8B8835 | 0.47460 ! 0.88020 | 0.48987 | 0.87178 | 40
21 1 0.42813 | 0.90371 | 0.44385 | 0.89610 | 0.43942 | 0.88822 | 0.47486 | 0.88006 | 0.45014 | 0.871464 | 39
22 1 0.42841 1| 0.90358 | 0.44411 | 0.89397 | 0.45968 | 0.868808 | 0.47511 | 0.87993 | 0.49040 | 0.87150 | 38
23 | 0.42847 | 0.90344 ) 0.44437 | 0.89584 | 0.43994 | 0.88795 | 0.47337 1 0.87979 | 0.49065 | 0.87136 | 37
24 ) 0.42894 1| 0.90334 1 0.44444 | 0.B9571 1 0.46020 | 0.8B8782 | 0.47362 | 0.87963 | 0.4%090 | 0.87121 | 36
25 | 0.42920 1 0.90321 | 0.444%0 | 0.895358 ! 0.46044 ! 0.88748 | 0.47388 | 0.87951 | 0.49116 | 0.87107 | 33
256 | 0.42946 1 0.90309 | 0.445146 | 0.89545 | 0.446072 | 0.88755 | 0.47614 | 0.8B7937 | 0.49141 | 0.87093 | 4
27 1 0.42972 | 0.90296 | 0.44542 | 0.89532 1| 0.446097 | 0.88741 | 0.474639 | 0.87923 | 0.4914646 | 0.87079 | 3T
28 | 0.42999 1| 0.90284 | 0.44568 | 0.89519 | 0.46123 | 0.88728 | 0.47645 1| 0.87909 | 0.49192 | 0.87064 1 32
29 1 0.33T025 1 0.90271 1 0.44594 | 0.895056 | 0.446149° 1 0.88715 | 0.474%0 | 0.87896 | 0.49217 | 0.870%0 1 31
30 | 0.430%1 1 0.902359 | 0.445620 | 0.89493 | 0.46175 | 0.88701 | 0.47716 | 0.87882 | 0.49242 | 0.87036 | 30
31 1 0.43077 1 0.90246 | 0.884K46 | 0.89480 1 0.46201 ! 0.884688 | 0.47741 | 0.87868 ' 0.49T68 1 0.87021 1| ¥
T 1 0.45104 1 0.90233 | 0.84672 | 0.89467 | 0.46226 | 0.8B474 | 0.47767 1 0.8B7854 1 0.49293 | 0.87007 1 I
33 1 0.43130 1 0.90221 | 0.444698 | 0.894354 | 0.462352 | 0.884661 | 0.47793 | 0.87840 | 0.49318 | 0.84992 | 27
34 1 0.43156 | 0.90208 1 0.44724 | 0.89441 | 0.446278 | 0.88647 | 0.47B18 | 0.878246 | 0.49344 | 0.86978 | 6
3% | 0.43182 | 0,90196 ! 0.44730 | 0.89428 | 0.46304 | 0.88634 | 0.47844 | 0.87812 | 0.493569 | 0.869648 | T35
36 1 0.43209 | 0.90183 | 0.447746 | 0.894135 | 0.446330 | 0.88620 | 0.47869 | 0.87798 | 0.49394 | 0.86%949 | T
37 1 0.43235 1 0.90171 1 0.44B02 | 0.89402 | 0.446353 | 0.88607 | 0.47895 | 0.87784 | 0.49419 | 0.86935 t 2
S8 1 0.43261 ! 0.90138 | 0.44828 ! 0.B93IBY | 0.46381 ! 0.88593 | 0.47920 | 0.87770 | 0.49445 | 0.86921 ! 22
39 1 0.43287 | 0.901484 | 0.44854 1| 0.89376 | 0.446407 | 0.88580 | 0.479456 | 0.87756 | 0.49470 | 0.Bs6906 1 21
40 1 0.43T12 | 0.90133 | 0.43880 | 0.89363 1 0.46433 | 0.8B564 | 0.47971 | 0.87743 | 0.49495 | 0.86892 | 20
41 | 0.43340 | 0.90120 | 0.44906 | 0.89350 | 0.46438 | 0.8BBS53 | 0.47997 | 0.87729 | 0.49521 | 0.86878 | 19
42 )1 0.43366 | 0.90108 | 0.44932 | 0.89337 | 0.464B4 1 0.88339 | 0.4B022 | 0.87715 | 0.495446 ! 0.8686Z ! 18
43 1 0.43392 1 0.900935 | 0.44938 | 0.89324 1 0.463510 | 0.88526 | 0.48048 | 0.87701 1t 0.49571 | 0.88849 | 17
44 1 0.43418 | 0.90082 ) 0.44984 | 0.89311 | 0.446534 | 0.88512 | 0.48073 | 0.87487 | 0.49596 | 0.84834 | 16
4% 1 0.43443 1 0.90070 | 0.45010 | 0.89298 | 0.46561 | 0.88499 | 0.48099 | 0.87473 | 0.49622 | 0.86820 1@ 15
45 | 0G.43671 1 0O.90057 | 0.45036 | 0.99285 | 0.443587 | 0.88485 | 0.48124 | 0.874639 | 0.4%9647 | 0.86B805 | 13
A7V 0.43497 1 0.90045 1 0.45062 1| 0.89272 | 0.465613 | 0.8B8472 | 0.48B130 | 0.87643 | 0.49672 | 0.86791 | 13
48 1 0.43323 1 0.90032 1| 0.435088 | 0.892T9 ! 0.464639 | 0.B8438 | 0.48175 | 0.87631 | 0.49697 | 0.86777 | 12
49 1 0.323549 | 0.90019 | 0.45114 | 0.89245 | 0.46664 | 0.88445 | 0.48201 1 0.87617 | 0.49723 | 0.86762 | 11
52 1 0.43375 1 0.90007 1 0.45140 | 0.89232 | 0.46690 | 0.88431 | 0.48226 | 0.B74603 | 0.49748 | 0.846748 | 10
S1 1 0.83502 1| 0.BY994 | 0.45166 | 0.89219 1| 0.46716 | 0.8B8417 | 0.48232 | 0.87389 | 0.49773 | 0.84733 | 9
I2 1 0.4363T8 | 0.89981 | 0.45192 | 0.89206 | 0.46742 | 0.8B8404 | 0.4B277 | 0.875735 | 0.49798 | 0.B6719 | 8
ST 1 0.42654 | 0.89968 | 0.43218 | 0.B9193 | 0.44747 | 0.88390 | 0.48303 | 0.B7561 | 0.49824 1| 0.86704 | 7
S4 1 0.43680 1 0.B99546 | 0.45243 | 0.8B9180 | 0.46793 | 0.88377 | 0.48328 | 0.87354&6 | 0.49849 | 0.B&6sR0 | &
SS 1 0.43706 1 0.B9943 | 0.452469 ( 0.B9167 | 0.46819 | 0.883463 | 0.483%54 | 0.87532 | 0.49874 | 0.86675 1 %
36 1 0.43732 | 0.B9930 | 0.45295 | 0.89153 | 0.44B844 | 0.88349 | 0.48379 | 0.87518 | 0.49899 | 0.Bb661 | &
S7 1 0.437359 | 0.89918 | 0.45321 | 0.89140 | 0.46870 ! 0.88334 | 0.48405 | 0.87304 | 0.49924 | 0.86b646 | 3
SB | 0.43785 1 0.89905 | 0.45347 | 0.89127 | 0.446896 | 0.88322 | 0.48430 | 0.87490 | 0.49950 | 0.86632 1 2
591 0.43811 1 0.89892 | 0.45373 | 0.89114 | 0.446921 | 0.88308 | 0.48456 | 0.87476 | 0.49975 | 0.86617 | 1
60 ! 0.43837 | 0.89879 | 0.45399 | 0.89101 ! 0.46947 | 0.88295 ! 0.484B1 | 0.B7462 | 0.50000 | 0.86403 | O
cos SIN cos SIN cos SIN cos SIN cos SIN Lag]
__________________________________________________ I
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Table All-1.—Natural Sines and Cosines—Continued

M =o- =a- =2 =x- =4

T o e e e e e e o e e e e e e e S e i e . . e e S e S S S . S S e S e e e e T o e e e e e S

N SIN cos SIN cos SIN cos SIN cos SIN cos

0.31304 0.83717

o\ ! 1 ! } | 0.84805 | 0.354464 | 0.83847 | 0.33919 | 0.82904 | &0
11 0.50025 | 0.84388 | 0.51529 | 0.85702 | 0.53017 | 0.84789 | 0.54488 | 0.83851 | 0.55943 | 0.82887 | 39
2 1 0.50050 | 0.84573 | 0.51554 | 0.85687 | 0.53041 | 0.84774 | 0.54513 | 0.63835 | 0.35968 | 0.82871 | 38
31 0.50076 i 0.@6359 | 0.351579 i 0.85472 i 0.53066 | 0.8475% i 0.54537 i 0.83819 | 0.35992 | 0.5283% | 57
4 1 0.50101 | 0.86544 | 0.51404 1 0.85457 | 0.53091 | 0.B84743 | 0.54561 | 0.83804 | 0.560146 | 0.82839 | 36
S | 0.50126 | 0.86530 | 0.51428 | 0.83642 | 0.53115 | 0.84728 | 0.343856 | 0.83788 | 0.35040 | 0.82822 | 55
& 1 0.50151 | 0.86515 | 0.51453 | 0.85627 | 0.53140 | 0.B4712 | 0.54610 | 0.83772 | 0.356044 | 0.82806 | 54
7 1 0.50176 1| 0.86501 | 0.51678 | 0.85612 | 0.53164 | 0.84497 | 0.34435 | 0.83756 | 0.34088 | 0.82790 | S3
B8 | 0.50201 | 0.86484 | 0.51703 .t 0.85397 | 0.53189 | 0.844681 | 0.34459 | 0.83740 | 0.56112 | 0.82773 | 32
9 1 0.350227 | 0.86471 | 0.5172B | 0.83382 | 0.33214 | 0.84464 | 0.54683 | 0.83724 | 0.36136 ) 0.02737 1| 51
10 | 0.50252 | 0.86437 | 0.51753 | 0.83567 | 0.353238 | 0.B4430 | 0.54708 | 0.83708 | 0.356140 | 0.82741 | S0
11 | 0.50277 | 0.86442 | 0.51778 | 0.83551 | 0.53263 | 0.84435 | 0.54732 | 0.83492 | 0.56184 | 0.B2724 | 49
i2 i 0.50302 | 0.86427 | 0.51803 i 0.85536 | 0.53286 i 0.846i9 i 0.54756 i 0.83476 | 0.54208 i 0.82708 i 48
13 1 0.50327 1 0.86413 | 0.51828 | 0.85521 | 0.53312 | 0.84604 | 0.54781 | 0.83660 | 0.56232 | 0.82692 | 47
14 1 0.30352 | 0.86398 | 0.51852 | 0.85506 | 0.53337 | 0.B4588 | 0.54805 | 0.83545 1| 0.56256 | 0.82675 | 46
15 | 0.50377 | 0.846384 | 0.51877 | 0.83491 | 0.533461 | 0.84573 | 0.54829 | 0.8362%9 | 0.36200 | 0.826359 | 4%
16 | 0.50403 | 0.84T49 | 0.51902 | 0.85474 | 0.53386 | 0.84557 | 0.34834 | 0.83513 | 0.54305 | 0.825643 | 44
17 | 0.50428 | 0.863354 | 0.351927 | 0.83461 | 0.53411 | 0.84542 | 0.54878 | 0.B3397 | 0.36329 | 0.8B2626 | 43
18 ) 0.50453 | 0.86340 | 0.31932 | 0.854446 | 0.53433 | 0.84526 | 0.54902 | 0.83581 | 0.346353 | 0.82610 | 42
19 1 0.50478 | 0.86325 ) 0.51977 | 0.83431 | 0.53440 | 0.84511 | 0.34927 | 0.83543 | 0.36377 | 0.82393 | 41
20 | 0.50503 | 0.84310 | 0.52002 | 0.85416 | 0.53484 | 0.84493 | 0.34931 | 0.83349 t 0.356401 1| 0.823577 | 40
2i i 0.30328 i 0.862Z95 i 0.32026 i 0.835401 i 0.33309 i 5.84480 i O.549735 | O0.83533 i 0.58425 | 0.825461 & 3%
22 1 0.50SS3 | 0.86281 ! 0.52081 | 0.83383 | 0.83534 | 0.84444 | 0.34999 | 0.83317 | 0.36449 | 0.82344 | 38
23 | 0.30578 | 0.86266 | 0.52076 | 0.85370 | 0.S3538 1 0.84448 | 0.55024 | 0.83501 1 0.36473 | 0.82328 | 37
24 | 0.30603 | 0.86251 1 0.52101 1 0,85355 | 0.53383 | 0.84433 | 0.35048 | 0.83485 | 0.36497 | 0.82511 | 3
2% 1 0.50628 | 0.86237 | 0.52126 | 0.85340 | 0.33607 | 0.84417 | 0.55072 | 0.83469 | 0.36521 | 0.82493 | 35
26 | 0.50654 | 0.86222 ! 0.352151 | 0,83325 | 0.53632 | 0.B4402 | 0.55097 | 0.83453 | 0.56545 | 0.82478 | 34
27 | 0.30679 | 0.86207 | 0.32175 | 0,63310 | 0.3343& | 0.84386 | 0.55121 | 0.83437 | 0.36569 | 0.82462 | 33
26 1 0.50704 | 0.86192 | 0.32200 | 0.83294 | 0.53481 | 0.84370 | 0.55145 | 0.83421 | 0.56593 | 0.82445 | 32
29 1 0.50729 | 0.86178 | 0.52225 | 0.83279 | 0.33705 | 0.84355 | 0.55149 | 0.83405 | 0.364617 |-0.82429 | 31
30 | 6.50754 | 0.86143 | 0.52230 | 0.852é64 | 0.53730 | 0.8433% | 0.35194 | 0.83389 | 0.36441 | 0.82413 § 30
31 1 0.50779 | 0.86148 | 0.52275 | 0.85249 | 0.53754 | 0.84324 | 0.35218 | 0.83373 | 0.36665 | 0.82396 | 29
32 1 0.50804 | 0.86133 | 0.52299 | 0.85234 | 0.53779 | 0.84308 | 0.55242 | 0.B335& | 0.546489 | 0.82380 | 28
33 1 0.50829 | 0.86119 | 0.32324 | 0.85218 ! 0.53804 | 0.84292 | 0.55264 | 0.83340 | 0.54713 | 0.82363 1 27
34 | 0,50854 ! 0,84104 ! 0,321340 { 0,83203 | 0,53828 | £,84277 ! 0,5%201 | 0,834 ! 0, ILTIL ! 0,82347 | 24
35 1 0.50879 | 0.86089 | 0.32374 | 0.83188 | 0.33833 | 0.84261 | 0.55315 | 0.83308 | 0.346760 | 0.82330 | 23
36 | 0.50904 | 0.86074 | 0.32399 | 0.83173 | 0.33877 | 0.842453 | 0.33339 | 0.83292 | 0.36784 | 0.82314 | 24
37 1 0.50929 | 0.86059 | 0.32423 | 0.83157 | 0.33902 | 0.84230 | 0.533563 | 0.83276 | 0.56808 | 0.82297 | 23
38 | 0.50954 | 0.84045 | 0.32448 | 0.85142 | 0.53926 | 0.84214 | 0.53388 | 0.83260 | 0.36832 | 0.82281 | 22
39 | 0.50979 | 0.B4030 | 0.32473 | 0.83127 | 0.33931 | 0.84198 | 0.335412 | 0.83244 | 0.548356 | 0.82264 1| 21
40 | 0.51004 | 0.86015 !t 0.32498 | 0.89112 | 0.53973 | 0.84182 | 0.35434 | Q.83228 | 0.54880 | 0.82248 1| 20
41 1 0.51029 | 0.846000 | 0.52322 | 0.83096 | 0.34000 | 0.841467 | 0.534460 | 0.83212 | 0.36904 | 0.82231 | 19
42 1 0.51054 | 0.8398%5 | 0.52347 | 0.83081 | 0.54024 | 0.84151 | 0.55484 | 0.83193 | 0.56928 | 0.82214 | 13
43 1 0.51079 | 0.85970 | ©.32372 | 0.85084 ! 0.5404% | 0.84135 | 0,5550% ! 0.83179 | 0,54952 ! 0.82178 | 17
44 | 0.51104 | 0.859%4 | 0.32%97 | 0.8%051 | 0.54073 | 0.84120 | 0.55533 | 0.831463 | 0.56976 | 0.82181 | 16
435 | 0.51129 | 0.8%941 | 0.352621 | 0.6835035 1| 0.54097 | 0.B4104 | 0.35557 | 0.83147 | 0.57000 | 0.B2163 1 15
46 1 0.51133 | 0.85926 | 0.32646 | 0.83020 | 0.54122 | 0.84088 | 0.35381 | 0.83131 | 0.57024 | 0.82148 | 14
47 1 0.51179 1 0.83931 | 0.524671 | 0.83003 ! 0.341446 | 0.84072 | 0.35603 | 0.83113 | 0.57047 | 0.82132 | 13
48 | 0.51204 | 0.838946 | 0.352496 | 0.84989 | 0.54171 | 0.84057 | 0.334630 | 0.83098 | 0.57071 | 0.821135 | 12
49 | 0.51229 | 0.8%36881 1| 0.352720 ! 0.84974 | 0.3541935 | 0.84041 | 0.334654 ) 0.83082 | 0.57095 | 0.82098 | 11
SO | 0.51254 | 0.838446 | 0.52745 | 0.84959 | 0.34220 | 0.84025 | 0.53478 | 0.830646 | 0.57119 | 0.82082 | 10
S1 1 0.51279 1 0.836831 | 0.52770 | 0.84943 | 0.54244 | 0.684009 1| 0.35702 | 0.83050 | 0.57143 | 0.B2065 | 9
S2 | 0.51304 | 0.858346 | 0.52794 1 0.B4928 | 0.34249 | 0.83994 | 0.53724 | O0.B3034 | 0.571467 | 0.B2048 | 8
33 1 0.51329 1 0.83821 | 0.32819 | 0.84913 | 0.54293 | 0.83978 | 0.335750 | 0.83017 1 0.57191 | 0.8B2032 | 7
S4 | O0.3133%4 | 0.838046 ! 0.352844 | 0.84897 | 0.54317 | 0.683962 | 0.5577S | 0.83001 | 0.5721% | 0.82015 | &
SS 1 0.51379 | 0.83792 ! 0.52849 1 0.84882 | 0.54342 ) 0.83946 | 0,55799 | 0.82983 | 0.37238 | 0.81999 | S
S5 1 0.51404 | 0.83777 1 0.32893 | 0.84846 | 0.543646 1| 0.83930 | 0.55823 | 0.82969 | 0.57262 | 0.819682 1 4
S7 i 0.51429 i 0.85762 i 0.32918 | H.B48S1 i- 0.54391 | 0.837iS | 0.35B47 | 0.82953 i 0.57286 i 0.8196S i I3
S8 1 0.51454 | 0.83747 | 0.32943 | 0.84836 | 0.54413 | 0.83899 | 0.53871 1.0.82936 | 0.57310 | 0.81949 1| 2
39 1 0.51479 | 0.85732 | 0.52947 | 0.84820 | 0.54440 1 0.63883 | 0.3389S | 0.82920 | 0.57334 | 0.81932 | 1
60 1 0.31504 | 0.85717 | 0.52992 | 0.B4803 | 0.344464 | 0.838467 | 0.55919 | 0.82904 1 0.37358 | 0.81915 | O
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Table All-1.—Natural Sines and Cosines—Continued

™M == &6 =7 ss- So-
T @ e e e e e e e e — —— e e e e e e e e e e e e e e e e e e e e T ——
N sSIN cos sInN cos sIN cos SIN cos sIiN cos
0 1 0.57338 | 0.8191F | 0.38779 | 0.80902 | O«B0182 | 0.79864 | 0.61566 | 0.78801 | 0.62932 | 0.77715 | 40
11 0.57381 | 0.81899 | 0.38802 | 0.80885 | 0.60205 | 0.79846 | 0.61589 | 0.78783 | 0.42955 | 0.774%6 | 59
2 | 0.57403 | 0.B1B82 | 0.58824 | 0.80B47 | 0.40228 | 0.79829 | 0,41412 | O.7874% | 0.42977 | 0.77478 ! =@
3 1 0.57429 | 0.81865 | 0.58849 | 0.80830 | 0.60251 | 0.79811 | 0.61433 | 0.78747 | 0.63000 | 0.77660 | 57
4 | 0.57453 | 0.81848 1 0.58873 ! 0.80833 | 0.60274 | 0.79793 | 0.61638 | 0.78729 | 0.63022 | 0.77641 | 56
S | 0.57477 1 0.B81832 | 0.58894 | 0.80816 | 0.60298 | 0.79776 | 0.61481 | 0.78711 | 0.43045 | 0.77623 | 33
6 | 0.37501 1 0.81B15 1 0.38920 | 0.8079%9 | 0.460321 | 0.797358 | 0.461704 | 0.786%94 | 0.63068 | 0.7740S | Sa
7 | 0.57524 | 0.81798 | 0.58943 | 0.80782 | 0.60344 | 0.79741 | 0.41726 | 0.78676 | 0.63090 | ©.77586 | S3
8 1 0.57548 | 0.81782 | 0.58967 | 0.BO765 | 0.40367 | 0.79723 | 0.61749 | 0.78638 | 0.63113 | 0.77568 | 52
9 1 0.57572 | 0.81763 1| 0.358990 | 0.80748 | 0.460390 | 0.79706 | 0.61772 | 0.78640 | 0.463135 | 0.77330 | S1
10 | 0.5739&6 | 0.81748 | 0.39014 | 0.80730 | 0.40414 | 0.79688 | 0.461795% | 0.78622 | 0.431%8 | 0.77531 | %O
111 0.357619 | 0.81731 | 0.59037 | 0.80713 | 0.40437 | 0.79671 | 0.51818 | 0.78604 | 0.463180 | 0.77513 | 49
12 | 0.37643 | 0.B1714 | 0.59061 | 0.80696 | 0.40440 | 0.79653 | 0.61841 | 0.78386 | 0.463203 | 0.77494 | 48
13 1 0.57667 | 0.B1698 | 0.59084 | 0.80679 | 0.40483 | 0.79635 | 0.61864 | 0.78568 | 0.63225 | 0.77476 | 47
14 | 0.57691 | 0.81&481 | 0.59108 | 0.80662 ! 0.40506 | 0.79618 | 0.461887 | 0.78530 | 0.63248 | 0.77458 | 46
15 1 0.37715 | 0.814464 | 0.59131 | 0.B0644 | 0.60529 | 0.79400 | 0.61909 | 0.78532 | 0.63271 | 0.77439 | 45
16 | 0.57738 1 0.81647 | 0.59154 | 0.80627 | 0.40553 | 0.79383 | 0.61932 | 0.78514 | 0.43293 | 0.77421 | 44
17 1 0.57762 | 0.81631 | 0.59178 | 0.80410 | 0.60576 | 0.79565 | 0.519SS | 0.78496 | 0.463314 | 0.77402 I' 43
18 | 0.5778B6 | 0.81614 | 0.59201 | 0.80%93 | 0.60599 | 0.79547 | 0.561978 | 0.78478 | 0.63338 | 0.77384 | 42
19 | 0.57810 | 0.81597 ! 0.39225 | 0.8057&6 | 0.40622 | 0.79530 | 0.462001 | 0.7B4460 | 0.43341 | 0.77366 1| 41
20 1 0.57833 | 0.81580 | 0.59248 | 0.80558 | 0.40645 | 0.79512 | 0.42024 | 0.78442 | 0.43383 | 0,77347 ! 40
21 1 0.57857 | 0.81%63 1 0.39272 | 0.80541 | 0.40656B | 0.79494 | 0.62045 | 0.78424 | 0.53406 | 0.77329 1| 39
22 ' 0.578681 | 0.81546 | 0.59295 | 0.B0S24 | 0.40691 | 0.79477 | 0.62069 | 0.78B40S | 0.43428 | 0.77310 | 38
23 | 0.57904 | 0.8B1530 | 0.59318 | 0.80%07 | 0.460714 | 0.79459 | 0.62092 | 0.78387 | 0.434S1 | 0.77292 | 37
24 1 0.37928 | 0.81513 | 0.59342 | 0.80489 | 0.40738 ) 0.79441 | 0.62115 | 0.78369 1 0.43473 | 0.77273 | 3
235 ) 0.37952 | 0.81496 | 0.3593465 | 0.80472 | 0.460761 ) 0.79424 | 0.462138 | 0.78351 | 0.63496 | 0.77235 | 35
26 | 0.57976 | 0.81479 | 0.59389 | 0.B04SS | 0.50784 | 0.79406 | 0.42160 | 0.78333 | 0.63518 | 0.7723& | 34
27 1 0.57999 | 0.81462 | 0.59412 | 0.80438 | 0.40807 ! 0.79388 | 0.62183 | 0.78315 | 0.63540 | 0.77218 | 33
28 | 0.58023 | 0.81445 | 0.59436 | 0.80420 | 0.40830 | 0.79371 | 0.62206 | 0.78297 | 0.63363 | 0.77199 | 32
29 | 0.58047 | 0,81428 | 0.59459 | 0.80403 | 0.40853 1 Q,793S3 | 0,42229 | 0.78279 ! 0.4338% | 0.7718:1 ! 33
30 1 0.56070 | 0.81412 | 0.59482 | 0.80386 | 0.40874 | 0.79335 | 0.62251 | 0.782461 | 0.463608 | 0.77182 | 30
31 1 0.58094 | 0.81395 | 0.59506 | 0.B0348 | 0.40899 | 0.79318 | 0.62274 | 0.78243 | 0.63630 | 0.77144 | 29
32 1 0.59118 | 0.81378 | 0.39529 | 0.80351 ! 0.60922 | 0.79300 | 0.462297 | 0.7822%5 | 0.63&453 | 0.77125 | 28
I3 1 0.58141 | 0.81341 | 0.39552 | 0.80334 | 0.60945 | 0.79282 | 0.62320 | 0.78206 ) 0.63875 | 0.77107 | 27
34 1| 0.3B8163 ! 0.81344 | 0.59576 | 0.8BO031&4 | 0.4096B | 0.79264 | 0.62342 1| 0.78188 | 0.463698 | 0.77088 | 26
33 1 0.38189 | 0.81327 | 0.39599 | 0.80299 | 0.60991 | 0.79247 1 0.6234% | 0.78170 ! 0.463720 | 0.77070 | 2
36 ) 0.38212 1| 0.81310 | 0.359622 | 0.80282 | 0.6101% | 0.79229 | 0.462388 | 0.78152 | 0.63742 | 0.77051 | 24
3 ! 0.38236 | 0.B81293 | 0.596446 | 0.80264 | 0.61038 | 0.79211 | 0.62411 | 0.78134 | 0.63765 | 0.77033 | 23
38 | 0.58260 | 0.81276 | 0.59649 ! 0.80247 | 0.61061 | 0.79193 | 0.462433 | 0.781146 | 0.463787 | 0.?7014 1| 22
39 1 0.58283 ! 0.8123% | 0.59693 1 0.80230 | 0.461084 | 0.79176 | 0.4624%6 | 0.78098 | 0.43810 1 0.76996 | 21
40 | 0.358307 | 0.81242 | 0.597146 | 0.80212 | 0.61107 | 0.79158 | 0.462479 | 0.78079 | 0.43832 | 0.76977 1 0
41 1 0.58330 | 0.81225 | 0.5973%9 | 0.80195 | 0.61130 | 0.79140 | 0.62502 | 0.78061 | 0.63854 | 0.76935% | 19
42 1 0.58354 1 0.81208 | 0.59763 | 0.80178 | 0.61153 | 0.79122 | 0.462%24 | 0.78043 | 0.63877 | 0.76940 | 18
AZ 1 0.38378 | 0.81191 | 0.39786 | 0.80:40 | 0.411746 | 0.79105 | 0.62547 | 0.78025 | 0.63899 | 0.76921 | 17
44 1 0.38401 ) 0.81174 | 0.359809 | 0.80143 | 0.41199 | 0.79087 | 0.62570 1| 0.78007 | 0.63922 | 0.76903 | 14
4% 1 0.58425 1| 0.81157 | 0.39832 | 0.8012%5 | 0.61222 | 0.79069 | 0.62592 | 0.77988 | 0.63944 | 0,.76884 1 1S
A6 | 0.3B44%9 | 0.B1140 | 0.59856 | 0.8B0108 | 0.461245 | 0.79051 | 0.62615 | 0.77970 1| 0.63966 | 0.76Bé&6 1 14
47 | 0.38472 | 0.B1123 | 0.59879 | 0.80091 | 0.41268 | 0.79033 | 0.462638 | 0.77952 | 0.63989 | 0.76847 | 13
48 | 0.584%96 | 0.B1106 | 0.59902 | 0.80073 | 0.61291 | 0.79016 | 0.526460 | 0.77934 | 0.64011 | 0.76828 | 12
49 | 0.38519 1| 0.81089 | 0.39926 | 0.80056 | 0.51314 | 0.768998 | 0.62683 | 0.77916 | 0.64033 | 0.76810 | 11
SO 1 0.38543 | 0.81072 | 0.59949 | 0.80038 | 0.61337 | 0.78980 | 0.562706 | 0.77897 | 0.64036 | 0.76791 1 10
T1 1 0.58567 1| 0.81058 | 0.29972 | 0.80021 ! 0.4613460 | 0.78962 | 0.62728 | 0.77879 | 0.64078 1 0.76772 1 &
S ) 0.38390 1 0.81038 | 0.359995 | 0.BO0O0OT | 0.41383 | 0.78944 | 0.62751 | 0.77861 | 0.64100 | 0.767%4 1 8
S3 1 0.58614 | U.BI021 | 0.60019 | 0.79986 | 0.61406 | 0.78926 | 0.62774 | 0.77843 | 0.64123 ! 0.76735 | 7
S4 1 0.584637 | 0.81004 | 0.60042 | 0.79948 | 0.461429 | 0.78908 | 0.62796 | 0.77824 | 0.6414%5 | 0.76717 | &
S5 1 0.58641 | 0.80987 ! 0.4006S 1L 0.79951 | 0.614%1 1 0.78891 1 0.62819 | 0.7780&6 | 0.641867 | 0.76698 | S
S6 | 0.58484 | 0.80970 | 0.450089 | 0.79934 | 0.61474 | 0.78873 | 0.62842 | 0.77788 | 0.44190 | 0.74479 | 4
7 | 9.58708 1| 0.80953 | 0.60112 | 0.79916 | 0.51497 | 0.78853 | 0.62844 | 0.77769 | 0.64212 | 0.76661 | 3
S8 1 0.58731 ) 0.80936 | 0.60133 | 0.79899 | '0.61520 | 0.78837 | 0.42887 | 0.77751 | 0.44234 | 0.76642 | 2
S9 1 0.38733 | 0.BO919 | 0.460158 | 0.79881 | 0.61543 | 0.78819 | 0.62909 1| 0.77733 | 0.64236 | 0.76623 | 1
60 1 0.38779 | 0.80902 | 0.60182 | 0.79864 | 0.61566 | 0.78801 | 0.62932 | 0.7771% | 0.64279 | 0.76404 | O
cos SInN cos SIN cos sIN cos sSIN cos sInN M
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Table All-1.—Natural Sines and Cosines—Continued

™ . ao- 41- a2 ax- 44
X . —— — —— G (— — . . G P — — — — — — S —— T — —— ——— — ——— — —— ——- S —— — — — — ——— — — — — f——— —
N SIN cos SIN cos sSIN cos SIN cos sSIN cos
O | 0.64279 | 0.76604 | 0.45606 ! 0.75471 | 0.64913 | 0.74314 | 0,468200 | 0.73135 | 0.69466 | 0.71934 | &0
1.1 0.64301 | 0.76586 | 0,463628 | 0.73452 | 0.46935 | 0.7429S | 0.68221 | 0.73116 | 0.49487 | 0.71914 | S9
2 1 0.64323 | 0.76567 | 0.65650 | 0.75433 | 0.66956 | 0.74274 | 0.48242 | 0.73096 | 0.49508 | 0.71894 | S8
3 i 0.44346 | 0.7654B | 0.65872 | 0.75414 | 0.66978 | 0.74256 | 0.6B264 | 0.73076 i 0.469329 | 0.71&73 i S7
4 1 0.54368 | 0,76530 | 0.65694 | 0.75395 | 0.64999 | 0.74237 | 0.6828%5 | 0.73056 | 0.469549 | 0.718S3 | Sé
S | 0.44390 | 0.74511 | 0.45716 | 0.75375 | 0.47021 | 0.74217 | 0.68304 | 0.73036 | 0.49570 | 0.71833 | SS
6 | 0.64412 | 0.76492 | 0.65738 | 0.75356 | 0.67043 | 0.74198 | 0.68327 | 0.73016 | 0.49591 | 0.71B13 | S4
7 | 0.64435 | 0.76473 1| 0.65739 | 0.75337 | 0.67064 | 0.74178 | 0.68349 1| 0.72996 | 0.69612 | 0.71792 | 53
8 | 0.64457 | 0.76455 | 0.65781 | 0.75318 | 0.47086 | 0.74159 | 0.68370 | 0.72976 | 0.69633 | 0.71772 1| =2
9 1 0.64479 | 0.76435 | 0.65803 | 0.75299 | 0.47107 | 0.74139 | 0.68391 | 0.72957 | 0.69654 | 0.71752 | S1
10 | 0.64501 | O.76417 | 0.465825 | 0.73280 | 0.67129 | 0.74120 | 0.68412 | 0.72937 | 0.6947S | 0.71732 | S0
11 | 0.64324 1| 0.74398 | 0.45B47 | 0.75261 | 0.47151 1| 0.74100 | 0.48434 | 0.72917 | 0.69696 | 0.71711 | 49
12 | 0.44544 | 0.74380 | 0.5586%9 | 0.75241 | 0.47172 | 0.74080 | 0.48455 | 0.72897 | 0.49717 | 0.71491 | 48
13 1 0.564568 ) 0.76341 | 0.45891 | 0.7%3222 | 0.47194 | 0.74041 | 0.68476 | 0.72B77 | 0.49737 | 0.71471 | 47
14 1| 0.64590 | 0.746342 | 0.65913 | 0.75203 | 0.467215 | 0.74041 | 0.48497 | 0.72857 | 0.49758 | 0.71630 1 46
1S 1 0.64612 | 0.76323 | 0.65935 | 0.75184 | 0.67237 | 0.74022 | 0.48%518 | 0.72837 | 0.49779 | 0.71630 | 4S
16 | 0.64635 | 0.76704 | 0.4659%6 | 0.75165 | 0.47258 | 0.74002 | 0.48539 | 0.72817 | 0.49800 | 0.71410 | 44
17 | 0.648%7 | 0.76286 | 0.65978 | 0.75146 | 0.67280 | 0.73983 | 0.48%41 | 0.72797 | 0.49821 | 0.71590 | 43
18 | 0.64479 | 0.76267 | 0.45000 | 0.7%126 | 0.67301 | 0.73963 | 0.48582 | 0.72777 | 0.49842 | 0.71569 | 42
19 | 0.44701 | 0.76248 ! 0.64022 | 0.75107 | 0.67323 | 0.73944 | 0.48603 | 0.72757 | 0.49842 | 0.71549 | 41
20 | 0.44723 1| 0.76229 | 0.44044 | 0.75088 | 0.47344 | 0.73924 | 0.6B624 | 0.72737 | 0.69883 | 0.71529 1" 40
21 1 0.64745 | 0.76210 | 0.64064 | 0.75069 | 0.67366 | 0.73904 | 0.4B8445 | 0.72717 | 0.49904 | 0.71508 | 39
22 1 0.44748 1 0.76192 | 0.464088 | 0.75030 | 0.67387 | 0.73885 | 0.486464 | 0.72697 | 0.69925 | 0.71488 | 38
23 | 0.64790 | 0.76173 | 0.64109 1| 0.73030 | 0.47409 | 0.73865 | 0.4684688 | 0.72677 | 0.69946 | 0.714468 | 37
24 1 0.44812 | 0.76154 | 0.466131 | 0.75011 | 0.47430 | 0.73846 | 0.68709 | 0.72657 1| 0.69966 | 0.71447 1 36
25 1 0.64834 | 0.76135 | 0.646153 | 0.74992 | 0.47452 | 0.73826 | 0.68730 | 0.72637 ! 0.69987 | 0.71427 | 33
26 | 0.44856 | 0.76114 | 0.46175 | 0.74973 | 0.47473 | 0.73806 | 0.487S1 | 0.72617 | 0.70008 | ©.71407 | 34
27 | 0.64878 1 0.74097 | 0.46197 | 0.749S3 | 0.47495 | 0.73787 | 0.48772 | 0.72597 1 0.70029 | 0.71386 | 33
28 1| 0.64901 | 0.74078 | 0.4646218 | 0.74934 | 0.467516 | 0.73767 | 0.68793 | 0.72577 | 0.70049 | 0.71366 | 32
29 1 0.44923 | 0.780%9 | 0.466240 | 0.74915 | 0.67538 | 0.73747 | 0.48814 | 0.72557 | 0.70070 | 0.71345 | 31
30 | 0.5494%5 | 0.76041 | 0.46262 | 0.74B96 | 0.47559-1 0.73728 | 0.48835 | 0.72537 | 0.70091 { 0.71325 | 30
31 1 0.54967 | 0.78022 | 0.466284 | 0.74876 | 0.467580 | 0.73708 | 0.48857 | 0.72517 | 0.70112 | 0.71305 | 29
32 | 0.44989 | 0.74003 | 0.4646304 | 0.74B57 | 0.467602 | 0.73488 | 0.48678 | 0.72497 | 0.70132 | 0.71284 | 28
33 1 0.63011 | 0.75984 | 0.66327 | 0.74838 | 0.467623 | 0.73469 | 0.4B899 | 0.72477 | 0.70153 | 0.71264 | 27
34 1 0.65033 ! 0.75965 | 0.46349 | 0.74818. | 0.47645 | 0.73649 | 0.48920 | 0.72457 | 0.70174 | 0.71243 | 26
35 | 0.6505% | 0.75944 | 0.46371 | 0,74799 | 0.47666 | 0.7362% | 0.6B941 | 0.72437 | 0.70195 | 0.71223 | 23
36 1 0.65077 | 0.73927 | 0.66393 | 0.74780 | 0.47688 | 0.73610 | 0.6B962 | 0.72417 | 0.7021% [ 0.71203 | 24
37 | 0.65100 | 0.7%908 | 0.44414 | 0.74740 | 0.47709 | 0.73590 1 0.48983 | 0.72397 | 0.70234 ! 0.71182 | 23
38 | 0.45122 1| 0.7%889 | 0,46436 | 0.74741 | 0.67730 | 0.73570 1 0.69004 | 0.72377 | 0.70257 | 0.71162 | 22
39 | 0.85144 1| 0.79870 | 0.646438 | 0.74722 | 0.467752 | 0.73551 | 0.69025 | 0.72357 | 0.70277 | 0.71141 | 21
40 1 0.4%166 | 0.73851 | 0.66480 | 0.74703 | 0.87773 | 0.73531 | 0.69046 | 0.72337 | 0.70298 | 0.71121 | 20
41 1 0.65188 1 0.75832 | 0.66501 | 0.744683 | 0.567795 | 0.73511 | 0.69067 | 0.72317 1 0.70319 | 0.71100 | 19
42 1 0.65210 1 0.75813 | 0.46323 | 0.74444 | 0.6781& | 0.73491 | 0.49088 | 0.72297 | 0.70339 | 0.71080 | 18
43 | 0.65232 1 0.75794 | 0.66545 | 0.74644 | 0.67837  0.73472 | 0.49109 | 0.72277 1 0.70360 | 0.71039 | 17
44 1 0.65254 | 0.7577% | 0.66%66 | 0.74625 | 0.467859 1 0.73452 | 0.69130 | 0.72257 | 0.70381 | 0.7103% | 16
45 1 0.65276 | 0.75736 1 0.66588 | 0.74606 | 0.47880 | 0.73432 1| 0.69151 | 0.72236 | 0.70401 | 0.71019 | 15
44 | 0.45298 | 0.75738 | 0.64410 | 0.74586 | 0.47901 | 0.73413 | 0.49172 | 0.72214 | 0.70422 | 0.70998 | 14
47 1 0.65320 | 0.75719 | 0.46432 | 0.74567 | 0.67923 | 0.73393 ! 0.69193 | 0.72196 | 0.70443 | 0.70976 | 13
48 | 0.45342 | 0.75700 | 0.464453 | 0.74548 | 0.47944 | 0.73373 | 0.69214 | 0.72176 | 0.704s3 1 0.70957 { 12
49 1 0.65364 1| 0.75680 | 0.66675 | 0.74528 | 0.67965 1 0.73353 | 0.69235 | 0.72156 | 0.70484 | 0.70937 1 11
SO 1 0.65386 | 0.75661 | 0.66697 | 0.7450%9 | 0.47987 | 0.73333 | 0.692%6 | 0.7213&6 4 0.70%205 | 0.70914 | 10
S1 1 0.65408 | 0.75642 | 0.56718 | 0.74489 1| 0.68008 | 0.73314 | 0.49277 | 0.72116 | 0.70525 | 0.70896 | 9
S2 1 0.65430 | 0.75623 | 0.66740 | 0.74470 | 0.4802% | 0.73294 | 0.49298 | 0.7209% | 0.70544 | 0.70875 | 8
S3 | 0.65452 | 0.75604 1 0.4647462 | 0.74451 | 0.4BOS1 1 0.73274 | 0.69319 | 0.72075 | 0.70567 | 0.70855 | 7
S4 | 0.65474 1| 0.75585 | 0.66783 | 0.74431 | 0.48072 | 0.73254 | 0.69340 ! 0.72055 | 0.70587 | 0.70834 | &
SS | 0.63496 | 0.75566 | 0.66805 | 0.74412 | 0.468093 | 0.73234 | 0.469361 | 0.72035 i 0.70608 | 0.708i3 i S
S& | 0.4551B | 0.75547 | 0.66827 | 0.74392 | 0.4B115 | 0.73215 | 0.49382 | 0.72015 | 0.70628 | 0.70793 | 4
57 | 0.65540 | 0.75528 | 0.64B4B | 0.74373 1| 0.48136 | 0.73195 | 0.69403 | 0.71995 | 0.70649 | 0.70772 | 3
S8 | 0.65562 | 0.75%09 | 0.64870 | 0.74353 | 0.46157 | 0.7317S | 0.69424 | 0.71974 | 0.70670 | 0.70752 1 2
S9 | 0.45584 | 0.7%490 1 0.464891 | 0.74334 1 0.48179 | 0.73155 | 0.69445 | 0.71954 | 0.706%0 | 0.70731 1 1
60 | 0.45605 | 0.75471 | 0.66913 | 0.74314 | 0.48200 | 0.7313% | 0.49444 | 0.71934 | 0.70711 | 0.70711 | ©
cos SIN cos sInN cos SIN cos SIN cos s ]
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Table All-2—Natural Tangents and Cotangents
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b S
N TAN coT
0 1| 0000000 | 0000000
1 | 0.00029 | 3437.7S
2 1| 0.00038 | 1718.87
3 | 0.00087 | 1145.92
4 1 0.001146 | B859.438
S i 0.00i45 i #87.354%
6 1 0.00175 | S72.937
7 | 0.00204 | 491.106
8 | 0.00233 | 429.718
9 1 0.00262 | 381.971
10 | 0.00291 | 343.774
11 | 0.00320 | 312.521
12 | 0.00349 | 286.478
13 1 0.00378 | 244.441
14 | 0.00407 | 245.532
1% | 0.00434 | 229,182
16 | 0.004465 | 214.836
17 1| 0.0049S | 202.219
18 1| 0.00524 | 190.984
19 | 0.00SS3 | 180.932
20 ! 0.00382 ! 171.88S
21 | 0.00611 | 163.700
22 1 0.00640 | 156.259
23 | 0.006469 | 149.4463
24 | 0.00698 | 143.237
25 | 0.00727 | 137.507
26 | 0.007356 | 132,219
27 | 0.00785 | 127.321
28 ! 0.0081S5 | 122.774
29 | 0.00844 | 118.540
30 | 0.00873 | 114.389
31 | 0.00902 | 110.892
32 | 0.00931 | 107.426
33 1| 0.00960 | 104.171
34 1 0.00989 | 101.107
35 1 0.01018 | 98.2179
36 | 0.01047 ). 95.489S
37 1| 0.01076 | 92.908S
38 | 0.01105 | 90.45633
39 | 0.01135 | B88.1434
40 | 0.01164 ! 85.9398
41 1 0.01193 | B83.8435
42 | 0.01222 | 81.8470
43 1 0.01251 | 79.9434
44 | 0.01280 | 78.1263
45 | 0.01309 | 76.3900
46 | 0.01338 | 74.7292
47 | 0.01347 | 73.1390
48 | 0.013%96 | 71.6151
49 | 0.01425 | 70.1533
S0 ! 0.01455 | 48.7501
S1 | 0.01484 | 47.4019
52 1| 0.01313 | 64,1055
53 1 0.01542 | 64.8590
S4 ) 0.01571 | 63.6567
S5 | 0.01600 | &2.4992
S6 | 0.01629 | &1.3829
57 1 0.01638 | 40.30%58
S8 1 0.01687 | 59.2639
S9 | 0.01716 1 58.2612
60 1| 0.01746 1| 57.2900
coT TAaN
so-

P

TAN COT
0.01746 | 37.2900
0.01775 | 36.3506
0.01804 | 35.4415
0.01833 | 54.5613
0.01862 | S3.7086
0.01891 | 52.8821
0.01920 | 32.0807
0.01949 | 31.3032
0.01978 | 50,3485
0.02007 ! 49.8157
0.02036 | 49.1039
0.02065 | 48.4121
0.02095 | 47.7395
0.02124 | 47.0853
0.02153 | 46.4489
0.02182 | 45.8294
0.02211 1 45.2261
0.02240 | 44.6386
0.02269 | 44.0661
0.02298 | 43.3081
0.02328 | 42.9641
©0.02357 | 42.4335
0.02386 | 41.9138
0.02415 | 41,4106
0.02444 | 40.9i74
0.02473 | 40.4338
0.02302 | 39.9653
0.02531 | 39.5059
0.02540 | 39.0348
0.02589 | 38.6177
0.02619 | 38.1885
0.02648 | 37.7686
0.02677 | 37.3579
0.02706 | 3&.9560
0.02735 | 36.3627
0.02764 | 36.1776
0.02793 1 35.8006
0.02822 | 35.4313
0.02831 | 35.0695
0.02881 | 34.7151
0.02910 | 34.3478
0.02939 | 34.0273
0.02948 1 33.4933
0.02997 | 33.3642
0.03026 | 33.0452
0.03055 | 32.7303
0.03084 | 32.4213
0.03114 | 32.1181
0.03143 | 31.8205
0.03172 | 31.5284
0.03201 | 31.2416
0.03230 | 30.9399
0.03239 | 30.6833
0.03288 | 30.4116
0.03317 | 30. 1444
0.03346 | 29.8823
0.03376 | 29.6243
0.03405  29.3711
0.03434 | 29.1220
©0.03483 | 28.8771
0.03492 | 28.43463
coT TAN

ss-

2-

TAN coT
0.03492 | 28.6363
0.03521 | 28.3994
0.03330 | 28. 1644
0.03579 | 27.9372
0.03809 | 27.7117
0.03438 i 27.48%9
0.03467 | 27.271S
0.036946 | 27.0346
0.03725 | 246.8450
0.03754 | 26,4347
0.03783 | 26.4316
0.03812 1 26.2296
0.03842 | 26.0307
0.03871 1 25.8348
0.03900 | 25.8418
0.03929 | 25.4517
0.03958 | 25.2644
0.03987 | 25.0798
0.04016 | 24.8978
0.04046 | 24.7185
0.04075 | 24.5418
0.04104 | 24,3675
0.04133 | 24,1937
0.04162 | 24.0263
0.04191 | 23.8593
0.04220 | 23.6945
0.04250 | 23.5321
0.04279 | 23.3718
0.04308 | 23.2137
0.04337 | 23.0577
0.043466 | 22.9038
0.0439S. | 22.7519
0.04424 | 22.6020
0.04454 | 22.4341
0.04483 | 22.3081
0.04512 | 22,1440
0.04541 | 22.0217
0.04370 | 21.8813
©.04599 | 21.7424
0.04628 | 21.8056
0.04658 | 21.4704
0.044687 | 21.3369
0.04716 | 21.2049
0.04743 1| 21.0747
0.04774 | 20.9440
0.04803 | 20.8186
0.04833 1 20.4932
0.04862 | 20.3691
0.04891 | 20.4445
0.04920 | 20.3253
0.04949 | 20.2036
0.04978 | 20.0872
0.05007 | 19.9702
0.05037 | 19.8544
0.03066 | 19.7403
0.0509S | 19.6273
0.05124 | 19.5156
0.05133 | 19.40351
0.03182 | 19.2939
- 0.05212 i 19. 1879
0.03241 | 19.0811

coT TAN

ar-

e g < -

TAN coT TAN coT
0.05241 | 19.0811 | 0.06993 | 14.3007
0.03270 | 18.9735 | 0.07022 | 14.2411
0.03299 | 18.8711 | 0.07031 1| 14.1821
0.03328 | 18.7678 | 0.07080 1 14,1233
0.083357 | 18.64656 | 0.07110 | 14,0633
0.03387 | 18.3443 | 0.0713%7 | 14.0079
0.03416 | 18.44645 | 0.07168 | 13.9307
0.03443 | 18.3433 | 0.07197 | 13.8940
0.03474 | 18.2677 | 0.07227 | 13.8378
0.035503 | 18.1708 | 0.07236 | 13.7821
0.05533 | 18.0750 | 0.07285 i 13.7267
0.03362 1 17.9802 | 0.07314 1| 13.46719
0.03391 | 17.8843 | 0.07344 | 13.6174
0.054620 | 17.7934 | 0.07373 | 13.5634
0.0364%9 | 17.7015 | 0.07402 | 13.3098
0.05478 | 17.6106 | 0.07431 1| 13.43466
0.03708 | 17.3203 1 0.07441 | 13.4039
0.05737 | 17.4314 | 0.07490 | 13.3313
0.05766 | 17.3432 | 0.07319 | 13.2996
0.03793 | 17.23358 | 0.07548 | 13.2480
0.035824 1| 17.14693 | 0.07378 | 13.1969
0.03834 | 17.0837 | 0.07607 | 13.1461
0.03883 | 16.9990 | 0.07636 | 13.0938
0.05912 | 16.9130 ! 0.07643 | 13.0438
0.03941 | 16.8319 | 0.076935 | 12.9962
0.035970 | 146.7496 | 0.07724 | 12.9449
0.03999 | 14.6681 | 0.07733 | 12.8981
0.046029 1| 14.3874 | 0.07782 | 12.84%6
0.046038 | 14.5073 | 0.07812 1 12.8014
0.06087 | 146.4283 | 0.07841 | 12.7334
0.061146 | 146.3499 | 0.07870 1 12.7062
0.06145 | 16.2722 |1°0.07899 | 12.463%1
0.06175 i 16.1932 i 0.0792% i 12.4124
0.06204 | 16.1190 | 0.07938 | 12.5860
0.06233 | 146.0433 | 0.07987 | 12.3199
0.06262 | 135.94687 1| 0.00017 | 12.4742
0.06291 | 15.8943 | 0.080446 | 12.4288
0.06321 | 13.8211 | 0.0807S5 1 12.3838
©.04330 ! 15,7483 | 0,08104 ! 12.33%C
0.046379 1 15,4762 | 0.08134 | 12.2944
0.06408 | 15.46048 | 0.081463 | 12.2305
0.046438 | 13.5340 1 0.08192 1| 12.2067
0.06467 | 15.4438 | 0.08221 ' 12.1632
0.06496 | 15.3943 | 0.08251 | 12.1201
0.06325 | 13.3234 | 0.08280 | 12.0772
0.06334 | 15.2371 | 0.08309 | 12.0344
0.063684 | 13.1893 | 0.08339 | 11.9923
0.064613 | 15.1222 | 0.00348 | 11.9304
0.06642 | 13.0337 | 0.08397 | 11.%087
0.06471 1| 14.96898 | 0.08427 | 11.8473
-0.046700 | 14.9244 | 0.084346 | 11.8262
0.046730 | 14.8396 | 0.06483 | 11.7633
0.04739 | 14.7954 | 0.08314 | 11.7448
0.06788 | 14.7317 | 0.08344 | 11.7043
0.06817 | 14.64685 | 0.08373 | 11.6443
0.046847 | 14.6039 | 0.08602 1 11.46248
0.06876 | 14.3438 | 0.08632 1 11.3833
0.069035 | 14.4823 | 0.08661 1 11.5461
0.046934 | 14.4212 | 0.084690 | 11.5072
0.06963 i 14.3607 i 0.08720 i 11.4685
0.06993 | 14.3007 | 0.08749 | 11.4301

coT TAanN coT TAN
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Table All-2.—Natural Tangents and Cotangents—Continued

r S<
I
~N TAN coT
O | 0.08749 1 11.4301
11 0.08778 | 11.3919
2 1 0.08807 | 11.3540
3 1 0.08837 1 11.3163
4 1 0.0B866 | 11.278%
S 1 £0.08895 ! 11.24:7
6 1 0.08925 | 11.2048
7 1 0.08954 | 11.1681
8 | 0.08983 | 11.1314
9 | 0.09013 | 11.0954
10 | 0.09042 | 11.0594
11 1 0.09071 | 11.0237
12 | 0.09101 | 10.9882
13 1 0.09130 1| 10.9529
14 i 0.09159 | 10.9178
15 | 0.09189 | 10.8829
16 | 0.09218 | 10.8483
17 | 0.09247 1| 10.8139
18 | 0.09277 ! 10.7797
19 | 0.09306 | 10.7457
20 | 0.09335 | 10.7119
21 | 0.093465 | 10.4783
22 1 0.09394 | 10.46450
23 | 0.09423 | 10.6118B
24 | 0.09453 | 10.5789
25 1 0.09482 | 10.5482
26 1 0.09511 1| 10.513&
27 1| 0.09541 | 10.4813
28 | 0.09570 | 10.4491%
29 | 0.09400 | 10.4172
30 | 0.09629 | 10.3854
31 1 0.09658 i 10.3338
32 1| 0.09488 ! 10.3224
33 1 0.09717 ! 10.2913
34 | 0.0974&6 | 10.2602
35 | 0.09776 | 10,2294
36 | 0.09805 | 10.1988
37 1 0.09834 | 10.1483
38 | 0.09864 | 10.1381
39 | 0.09893 | 10.1080
40 | 0.09923 | 10.0780
41 1 0.09952 | 10.0483
42 | 0.09981 | 10.0187
43 1 0.10011 | 9.98931
44 i 0.10040 i 9.96007
45 | 0.10069 | 9.93101
45 1 ©.1009% ! 9.902::
47 1 0.10128 | 9.87338
48 | 0.'10158 | 9.84482
49 | 0.10187 | 9.814641
S0 1 0.10216 | 9.78817
S1 1 0.10248 1| 9.76009
S2 1 0.10275 1| 9.73217
53 1 0.10305 | 9.70441
S4 | 0.10334 | 9.47680
S5 1 0.10363 | 9.64935
S& | 0.10393 | 9.4220%5
57 | 0.10422 | 9.59490
58 | 0.10452 | 9.%46791
S9 1| 0.10481 | 9.%54106
&0 ! 0.10510 | 9.5143%6
coT TAN
sq-

o=
TAN coT
0.10510 | 9.5143%
0.10%40 | 9.48761
0.10369 | 9.46141
0.10599 | 9.4351S
0.10628 1| 9.40904
0. 10657 | 9.38307
0.10687 | 9.35724
0.10716 | 9.33155
0.10746 | 9.30599
0.1077S5 | 9.28058
0.1080S5 | 9.25530
0.10834 | 9.23016
0.10863 | 9.20516
0.10893 | 9.18028
0.10922 | 9.1%554
0.109%52 | 9.13093
0.10981 1 9.10646
0.11011 | 9.08211
0.11040 | 9.05789
0.11070 | 9.03379
0.11099 | 9.00983
0.11128 | 8.98598
0.11158 | B.%94227
0.11187 | B.93867
0.11217 | B.91520
0.11246 | B8.8918S
0.11276 | B.846862
0.11305 | B.84551
0.11335 | B.82252
0.11364 | B.799464
0.11394 | 8.77489
0.11423 i B8.73425
0.11452 | 8.73172
0.11482 | B8.70931
0.11511 | 8.68701
0.11541 | B, 44482
0.11570 | B.6827S
0.11600 | 8.42078
0.11629 | 8.59893
0.116%9 | B8.57718
0.11688 | B.5555S5
0.11718 | B8.53402
0.11747 | B8.51259
0.11777 | B8.49128
0.11804 | B.47007
0.11836 | B8.44896
0.11B465 i B.4279S
0.11895 | B.4070S
0.11924 | B8.3862S
0.11954 | B.3655S
0.11983 | B8,3449s
0.12013 | B.32446
0.12042 | B.30406
0.12072 | B.28376
0.12101 | B.2635S
0.12131 | B8.24345
0.12160 | 8.22344
0.12190 | B8.20352
0.12219 | B.18370
0. 12245 i 8.16358
0.12278 | B8.14435
coT TanN
sx-

rad a- <=

TAN coT TAN coT TAN coT
0.12278 | B.14435 | 0.14054 | 7.11537 | 0.15838 | 6.31375 | 60
0.12308 | B8.12481 | 0.14084 | 7.10038 | 0.15868 ! 6.30189 | 59
©0.12338 | B.10534 | 0.14113 | 7.08546 | 0.15898 | 6.29007 | S8
0.12347 | 8.08400 ! O0.14143 | 7.07059 | 0.15928 | 4.27829 | %7
0.12397 1| B.064674 1| 0.14173 | 7.05379 t 0.135938 | 46.26455 | Sé&
0.12426 | B.04756 | 0.14202 | 7.04105 | 0.15988 | &.2348&6 | S5
0.12456 | B8.02848 | 0.14232 | 7.02637 | 0.16017 | 6.24321 | S4
0.12483 | 8.00948 ! 0.14262 | 7.01174 | 0.16047 | 6.23160 | S3
0.12515 | 7.99058 | 0.14291 | 6.99718 1 0.16077 | 6.22003 | 32
0.12344 | 7.97174 | 0.14321 | 4.98268 | 0.14107 | &.208S1 | S1
0.12574 | 7.95302 | 0.14351 | 6.96823 | 0.16137 | 6.19703 | 30
0.12603 | 7.93438 | 0.14381 | 6.93385 | 0.16167 | 6.18559 | 49
0.12633 | 7.91582 | 0.14410 | &.93952 | 0.16196 | 6.17419 | 48
0.12662 | 7.89734 | 0.14440 | &.92525 | 0.14226 | 6.16283 | 47
0.12692 | 7.87895 | 0.14470 | &.91104 | 0.16236 | 6.15151 | 46
0.12722 | 7.86064 | 0.14499 | 4.89688 | 0.16286 | b6.14023 | 45
0.12751 | 7.84242 | 0.14529 | 4.88278 | 0.146316 | 6.12899 | 44
0.12781 | 7.82428 | 0.14559 | &£.86874 | 0.1463446 | 6.11779 | 43
C.12810 t 7.80622 : O.14588 | 5.83475 i C.18376 | 6.10684 | 42
0.12840 | 7.78625 | 0.14518 | &6.84082 | O.16405 | 6.09552 | 41
0.12869 | 7.77035 | 0.1464B | 6.82694 | 0.16435 | 6.08444 | 40
0.12899 | 7.73254 | 0.14478 | 6.81312 | 0.164865 | 6.07340 | 39
0.12929 | 7.73480 | 0.14707 | £.7993& | 0.16495 | £.04240 | 38
0.12938 | 7.71715 | 0.14737 | 6.78564 | 0.16525 | 6.05143 | 37
0.12988 | 7.69957 | 0.14767 | 6.77199 | 0.14335 | 6.04031 | 36
0.13017 | 7.68208 | 0.14796 | 6.735838 | 0.16585 | 4.02962 | 3%
0.13047 | 7.45466 | 0.14826 | &6.74483 | 0.16615 | 6.01878 | 34
0.13076 | 7.54732 | 0.148%6 § 6.73133 | 0. 16645 | 6.00797 | 33
0.13106 1| 7.43005 | 0.14886 | &6.71789 | 0.16674 | S.99720 | 32
0.13136 -1 7.61287 | 0.14915 | 6.70430 | 0.16704 | S.98646 | 31
0.13165 | 7.59575 1 0.14945 | 4.49116 | O.14734 | S.97576 | 30
0.13195 | 7.57872 | 0. 14975 | &6.47787 | 0.16764 | S.96510 | 29
0.13224 | 7.56176 | 0.15005 | &£.646463 | 0.16794 | 5.95448 | 28
0.13254 | 7.54487 | 0.15034 | 6.465144 | 0.14824 | S5.94390 | 27
0.13284 | 7.328046 | 0.15064 | &£.463831 | 0.14834 | S.93335 | 26
0.13313 | 7.51132 | 0.15094 | 6.52523 | 0.14884 | S.92283 | 23
0.13343 | 7.49465 | 0.15124 | &.61219 | 0.16914 | 5.91234 1| 24
0.13372 | 7.4780&6 | 0.131353 | 6.59921 | 0.16944 | 5.90191 | 23
0.13402 | 7.446154 | 0.15183 | 6.38627 | 0.16974 | 5.89151 | 22
0.13432 | 7.44509 | 0.15213 | &.57339 | 0.17004 | 5.88114 | 21
0.13461 | 7.42871 | 0.15243 | 6.56055 | 0.17033 | 5.87080 | 20
0.13491 | 7.41240 | 0.13272 | &.54777 | 0.17063 | S.86051 | 19
0.13521 | 7.39614 | 0.15302 | 6.53%03 | 0.17093 | 5.8%5024 | 18
0.13550 | 7.37999 | 0.15332 | 6.52234 | 0.17123 | S.84001 | 17
0.13580 | 7.36389 | 0.15362 | 6.30970 | 0.17133 | 5.82982 | 16
0.13609 1 7.347846 | 0.135391 | 6.49710 | 0.17183 | S5.819646 | 15
0.13639 i 7.33190 | 0.15421 | 4.48456 | 0.17213 | S.80953 | 14
0.13669 | 7.31600 | 0.15451 1 &.47206 | 0.17243 | 3.79944 | 13
0.13698 | 7.30018 | 0.15481 | &.45961 | 0.17273 | S.78938 | 12
0.13728 | 7.28442 ! 0.15511 | 4£.44720 | 0.17303 | S.77934 1 11
0.13758 | 7.26873 ! 0.135540 | 6.43484 1| 0.17333 | 5.76937 | 10
0.13787  7.25310 | 0.15570 | 6.42253 1| 0.173463 | S.735941 | 9
0.13817 | 7.23754 | 0.15600 | 4£.41026 | 0.17393 | 5.74949 | B.
0.13B846 | 7.22208 | 0.15630 | 6.39804 | 0.17423 | S5.73960 | 7
0.13876 | 7.20661 | 0.15640 | 6.38567 | 0.174S3 | 5.72974 | &
0.13906 | 7.19125 | 0.15689 1| &.37374 | 0.17483 | 5.71992 | S
0.13935 | 7.17594 | 0.15719 1 6.36165 | 0.17513 1 S.71013 | 4
0.13965 | 7.16071 | 0.15749 | &.34961 | 0.17543 | 5.70037 1 3
0.13995 | 7.14553 | 0.15779 | 6.33761 | 0.17573 | 5.69064 | 2
0.14024 | 7.13042 | 0.15809 | 6.3256& | 0.17603 | 5.68094 | 1
0.14054 1| 7.11537 1 0.15838 | &.31375 | 0.17633 | 5.67128 | O
coT TAaN coT TAN coT TAN ]
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Table All-2—Natural Tangents and Cotangents—Continued
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Table All-2—Natural Tangents and Cotangents—Continued

M 1S ies 7= is- 1o

N TAan  coT  Tam  coT  Tam  coT raN  CcoT TAaN CcoT
0 1 0.25795 | 3.7320S | 0.28673 | 3.48741 | 0.30573 | 3.27085 | 0.32492 | 3.07748 | 0.34433 | 2.90421 | 40
1 1 0.268B26 | 3.72771 | 0.28706 | 3.48359 | 0.30603 | 3.256745 | 0.32324 | 3.07464 | O,.344463 | 2.90147 | 39
2 | 0.26857 | 3.72338 | 0.28738 | 3.47977 | 0. 304637 | 3.26406 | 0.323546 | 3.07160 | 0.34498 | 2.89873 | 38
3 1 0.26888 | 3.71907 1 0.28769 | 3.47396 | 0.30669 ! 3.26067 | 0.32368 | 3.06857 | 0.34330 | 2.89600 | 57
4 | 0.26920 1 3.71476 | 28801 | 3.47216 | 0.30700 | 3.23729 | 0.32621 1 3.046554 | 0.343463 | 2.89327 | 3&
S | 0.26951 | 3.71044 | 0.28832 | 3.46837 | 0.30732 1 3.25392 | 0.32653 | 3.06252 | 0.34596 | 2.890S5 | S5
6 | 0.269B2 | 3.70616 | 0.28B44 | 3.44458 | 0.307464 | 3.235035 | 0.32683 | 3.03930 | 0.34628 | 2.88783 | 354
7 1 0.27013 1| 3.70188 | 0.28895 | 3.44080 | 0.30794 | 3.24719 | 0.32717 | 3.035649 | 0.34661 | 2.88511 | 53
8 | 0.27044 | 3.69761 | 0.28927 | 3.45703 | 0.30828 ! 3.243I83 | 0.32749 | 3.03349 | 0.34693 | 2.88240 | 32
9 | 0.27076 | 3.69335 | 0.289%8 ! 3.43327 | 0.30840 | 3.24049 | 0.32782 | 3.05049 | 0.34726 | 2.87970 | 51
10 | 0.27107 | 3.468909 | 0.28990 | 3.44931 | 0.30891 | 3.23714 | 0.32814 | 3.04749 | 0.34738 | 2.87700 I 350
i1 i1 0.27138 i 3.6B4B3 | 0.29021 i 3.443576 i 0.30923 i 3.23381 i 0.3284é6 i 3.04430 i 0.34791 i 2.87430 i 49
12 | 0.27169 | 3.68061 | 0.29053 | 3.44202 | 0.30935 | 3.23048 | 0.32878 | 3.04132 | 0.34824 | 2.871461 | 48
13 ! 0.27201 ! 3.57438 | 0.29084 ! 3.43829 ! ©.30987 ! 3.2271S ! 0.32911 ! 3.03854 ! 0.348%s ! 2.84892 ! 47
14 | 0.27232 1 3.67217 | 0.29116 | I.43456 | 0.31019 | 3.22384 | 0.32943 | 3.035546 | 0.34889 | 2.86424 | 46
15 | 0.27263 | 3.66796 | 0.29147 | 3.43084 | 0.31051 ! 3.22053 | 0.32975 | 3.03260 | 0.34922 | 2.86336 | 45
16 | 0.27294 1 3.66376 | 0.29179 1 3.42713 | 0.31083 1 3.21722 | 0.33007 | 3.02963 | 0.349354 | 2.86089 | 44
17 1 0.27326 | 3.45957 1 0.29210 | 3.42343 | 0.31115 | 3.21392 | 0.33040 | 3.02647 | 0.34987 | 2.83822 | 43
18 | 0.27357 | 3.45538 | 0.29242 | 3.41973 | 0.31147 ! 3.21063 | 0.33072 | 3.02372 | 0.33020 | 2.BSS53 | 42
19 1 0.27388 | 3.65121 | 0.29274 | 3.41604 | 0.31178 | 3.20734 | 0.33104 | 3,02077 | 0.35052 | 2.83289 1 41
20 1 0.27419 | 3.64705 | 0.29305 | 3.41236 | 0.31210 | 3.20406 | 0.33136 | 3.01783 | 0.33085 | 2.85023 | 40
21 1 0.27451 | 3.464289 | 0.29337 | 3.4086% | 0.31242 | 3.20079 | 0.33169 | 3.01489 | 0.35118 | 2.84738 | 39
22 ) 0.27482 | 3.463874 | 0.29348 | 3.40502 | 0.31274 1 3.197352 | 0.33201 | 3.01196 | 0.35150 | 2.844%4 1 38
23 | 0.27513 | 3.63461 | 0.29400 | 3.401346 | 0.31306 | 3.19426 | 0.33233 | 3.00903 | 0.35183 | 2.84229 | 3I7
24 | 0.273545 1 3.63048 | 0.29432 | 3.39771 | 0.31338 1 3.19100 | 0.33266 | 3.004611 | 0.33216 | 2.83963 1 36
25 | 0.27576 | I.62636 | 0.294463 1 3.39406 | 0.31370 1 3I.1B775 | 0.33298 | 3.00319 | 0.35248 | 2.83702 | 33
26 1| 0.27607 | 3.62224 | 0.29495 | 3.39042 | 0.31402 | 3.18451 ! 0.33330 | 3.00028 | 0.35281 | 2.83439 | 34
27 | 0.27638 | 3.61814 | 0.29526 | 3.38679 | 0.31434 | 3.18127 | 0.33363 | 2.99738 | 0.35314 | 2.83176 | 33
28 | 0.27470 | 3.61405 | 0.29558 | 3.38317 | 0.31466 | 3.17804 1 0.33395 | 2.99447 | 0.35346 | 2.82914 | 32
29 1 0.27701 | 3.60996 | 0.29390 | 3.37955 | 0.314981 3.17481 | 0.33427 | 2.991358 | 0.33379 | 2.82653 | 31
30 i 0.27732 i 3.50388 i 0.2962i i 3.37394 i 0.3i530 i 3.1715% | 0.33460 i 2.98868 i 0.33412 i 2.823%i i 30
31 1 0.27764 | 3.60181 | 0.29653 | 3.37234 | 0.31362 | 3.146838 | 0.33492 | 2.98580 | 0.35445 | 2.82130 | 29
32 | 0.27795 | 3.59775 | 0.29685 | 3.34875 ! 0.31594 | 3.16517 | 0.33324 | 2.98292 | 0.35477 | 2.81870 | 28
33 1 0.27826 | 3.59370 | 0.29716 | 3.36516 | 0.31626 | 3.16197 | 0.33557 | 2.98004 | 0.35510 | 2.81610 | 27
34 1 0.27838 | 3.38964 ! 0.29748 | 3.35158 | 0.31638 ! 3.13877 | 0.33389 ! 2.97717 | 0.35343 | 2.81330 | 24
35 1 0.27889 | 3.58342 | 0.29780 | 3.33800 | 0.314690 | 3.15538 | 0.33621 | 2.97430 | 0.33576 | 2.81091 | 23
36 1 0.27921 1°3.36160 | 0.29811 | 3.35443 | 0.31722 | 315240 | 0.33434 | 2.97144 | 0.35608 | 2.80833 ! 24
37 1 0.27932 1 3.57758 | 0.29843 ! 3I.33087 | 0.31754 | 3.14922 | 0.334846 | 2.96838 | 0.35641 | 2,80374 | 23
38 | 0.27983 | 3.37357 | 0.29875 1 3.34732 | 0.31786 | 3.144605 | 0.33718 | 2.96573 | 0.33474 | 2.80314 | 22
37 1 0.28015 | 3.56937 | 0.29906 | 3.34377 | 0.31818 | 3.14288 | 0.33I7351 | 2.94288 | 0.33707 | 2.80039 | 21
40 1| 0.268046 | 3.56357 | 0.29938 | 3.34023 | 0.318350 | 3.13972 | 0.33I783 | 2.96004 | 0.33740 | 2.798902 | 20
41 1 0.28077 | 3.36139 | 0.29970 | 3.33670 | 0.31882 | 3.13656 1| 0.338146 | 2.95721 | 0.38772 | 2.79543 | 19
42 | 0.28109 | 3.55761 | 0.30001 | 3.33317 1 0.31914 | 3.13341 | 0.33648 | 2.95437 | 0.35605 | 2.79289 | 18
43 | 0.28140 1| 3.55364 | 0.30033 | 3.32965 | 0.31946 | 3.13027 | 0.33881 | 2.95155 | 0.35838 | 2.79033 | 17
44 1 0.28172 | 3.54968 1| 0.30045 | 3.32614 | 0.31978 | 3.12713 | 0.33913 | 2.94872 | 0.35671 | 2.78778 | 16
45 i 0.28203 | 3.54573 i 0.30097 | 3.32264 | 0.32010 | 3.12400 | 0.33945 | 2.94591 | 0.35904 | 2.78523 ! 15
46 | 0.28234 1 3.54179 | 0.30128 | 3.31914 | 0.32042 1 3.120B7 | 0.33978 | 2.94309 | 0.35937 | 2.78246%9 | 14
47 | 0.28266 ! 3.53785 | 0.30160 | 3.31365 | 0.32074 i 3.11775 | 0.34010 | 2.94028 | 0.35969 | 2.78014 | 13
48 1 0.28297 | 3.53393 | 0.30192 | 3.31216 | 0.32106 | 3.11464 | 0.34043 | 2.93748 | 0.36002 | 2.77761 | 12
49 | 0.28329 | 3.53001 | 0.30224 | 3.30868 | 0.32139 | 3.11153 1 0.34073 i 2.93448 | 0.36035 | 2.77507 | 11
SO0 ! 0.28360 | 3.52609 | 0.30255 | 3.30321 | 0.32171 | 3.10842 | 0.34108 | 2.93189 | 0.34068 | 2.77254 | 10
S1 ! 0.28391 1 3.52219 ! 0.30287 | 3.30174 | 0.32203 | 3.10532 | 0.3414b | 2.92910 | 0.36101 } 2.77002 i %
S2 | 0.28423 | 3.51829 | 0.30319 | 3.29829 | 0.32233 | 3.10223 | 0.34173 | 2.92632 | 0.36134 | 2.76750 | 8
53 1| 0.28454 | 3.51441 | 0.30351 | 3.29483 | 0.32247 ! I.09914 | 0.3420% | 2.923%4 | 0,.I&147 | 2,74498 | 7
S4 | 0.28486 1 3.51033 | 0.30382 | _3.29139 | 0.32299 | 3.094606 | 0.34238 1| 2.92076 | 0.346199 | 2.76247 1 &
SS 1t 0.28317 | 3.506446 | 0.30414 | 3.28795 | 0.32331 | 3.09298 | 0.34270 | 2.91799 | 0.36232 | 2.75996 | S
S6 | 0.28549 | 3I.50279 1| 0.304446 1 3I.284352 | 0.32363 | 3I.08991 1 0.34303 | 2.91323 | 0.36265 | 2.75746 | 4
57 1 0.28580 | 3.49894 | 0.30478 | 3.28109 | '0.32394 | 3.08683 | 0.34335 | 2.91246 | 0.36298 | 2.75496 | 3
S8 1 0.28612 1 3.493509 | 0.303509 | 3.27767 | 0.32428 | 3.08379 | 0.34348 | 2.90971 | 0.346331 | 2.75246 1| 2
59 1 0.2864T | 3.49123 | O 30541 | 3.27426 | 0.32460 1 3.08073 | 0.34400 | 2.90696 | 0.36364 | 2.74997 1 1
60 i ©.28675 i 3.48741 i i 3.27085 i 0.32492 | 3.07768 | 0.34433 | 2.90421 | 0.36397 1 2.74748 | 0O
coT TAaN coT TAN coT TAN coT TAN CcoT TAN ~
7a- == == 7= zo- ~
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Table All-2.—Natural Tangents and Cotangents—Continued

" 20" 21 }~-3~_3nd =z L
LT ~—~——————— e ———— — e e e e e e e s e e o e e . e e s S S S e e e e e e e
~N TAN CcCoT TAN coT TAN coT TAN CcoT TAN coT
O 1 0.36397 | 2.74748 | 0.383846 | 2.460S09 | 0.40403 | 2.47309 | 0.42447 | 2.3338T | 0.44323 | 2.24604 | &0
1 1 0,36430 | 2.74499 | 0.38420 | 2.46007683 | 0.404346 | 2.47302 | 0.42402 | 2.33393 | 0.44338 | 2,24428 | 39
2 1 0.36463 1 2.74251 | 0.384S3 | 2.60057 1| 0.40470 | 2.47095 | 0.42314 | 2.33203 | 0.44393 | 2.24232 | S8
I 1 0.364946 | 2.74004 | 0.38487 | 2.39631 | 0.40504 | 2.44888 | 0.42531 | 2.33013 | 0.444627 | 2.24077 | 57
4 1 0.36529 1 2.73736 | 0.38520 | 2.59606 | 0.40338 | 2.46682 | 0.42383 | 2.3482T | 0.44662 | 2.23902 | 36
S 1 0.36562 | 2.73509 | 0.38S33 ! 2.359381 | 0.40572 | 2.46476 | 0.42619 | 2.34636 | 0.44697 | 2.23727 | 33
6 1 0.36595 | 2.73263 | 0.38387 | 2.59156 1 0.406046 | 2.46270 | 0.424634 | 2.34447 | 0.44732 | 2.23333 | 5S4
7 1 0.364628 | 2.73017 | 0.38620 | 2.58932 | 0.40640 | 2.4460465 | 0.424688 | 2.34238 | 0.447467 1 2.23378 | 33
B | 0.36661 | 2.72771 | 0.38454 | 2.58708 | 0.40674 | 2.438460 | 0.42722 | 2.34069 | 0.44802 | 2.23204 | 32
9 | 0.346494 | 2.72526 | 0.38687 1| 2.58484 | 0.40707 | 2.434633 | 0.42737 | 2.33881 | 0.44837 | 2.23030 | S1
10 | 0.36727 1 2.72281 1 0.38721 | 2.358261 | 0.40741 ) 2.454351 | 0.42791 | 2.33693 | 0.44872 | 2.22837 | S0
11 1 0.36760 | 2.72036 1 0.38754 | 2.58038 | 0.40775 | 2.45246 | 0.42826 | 2.33303 | 0.44907 | 2.22683 | 49
12 | 0.36793 | 2.71792 | 0.38787 1| 2.57815 | 0.40809 | 2.45043 | 0.42860 1 2.33317 | 0.44942 | 2.223510 | 48
13 ) 0.36826 | 2.71%48 1 0.38821 t 2.57393 ! 0.40843 | 2.44839 | 0.42894 | 2.33130 | 0.44977 | 2.22337 | A7
14 1 0.36859 | 2.71305 1 0.38854 | 2.57371 | 0.40877 | 2.4446346 | 0.42929 | 2.32943 | 0.43012 | 2.22164 | 48
15 1 0.36892 1 2.71062 ¢ 0.38868 | 2.57150 | 0.40911 | 2.44433 | 0.42943 | 2.32736 | 0.43047 | 2.21992 | 43
16 1 0.36925 t 2.70819 | 0.38921 | 2.56928 | 0.40943 | 2.44230 | 0.42998 | 2.32370 | 0.43082 | 2.21819 ! 44
17 | 0.346958 | 2.70577 | 0.389S3 | 2.56707 | 0.40979 | 2.44027 | 0.43032 | 2.32383 | 0.43117 | 2.21647 | A3
18 | 0.34991 | 2.703335 | 0.38988 ! 2.36487 | 0.41013 | 2.43825 | 0.43047 | 2.32197 | 0.43132 | 2.214735 | 42
19 1 0.37024 1 2.70094 | 0.39022 | 2.5624646 | 0.41047 | 2.43623 | 0.43101 | 2.32012 | 0.43187 | 2.21304 | 41
20 1 0.37057 | 2.69653 | 0.390355 | 2.54046 | 0.4108% | 2.43422 | 0.43136 ! 2.31826 | 0.43222 | 2.21132 | 40
21 | 0.37090 | 2.469612 | 0.39089 | 2.35827 | 0.41113 | 2.43220 | 0.43170 | 2.314641 | 0.43237 | 2.20961 | 39
22 | 0.37123 ! 2.469371 | 0.39122 | 2.355608 | 0.41149 | 2.43019 | 0.432035 | 2.31436 ! 0.43292 | 2.20790 ! 38
23 1| 0.37157 ) 2.469131 | 0.39154 | 2.35389 | 0.41183 1 2.42819 | 0.43239 | 2.31271 | 0.45327 | 2.20619 | 37
24 | 0.37190 | 2.68892 | 0.39190 | 2.55170 | 0.41217 i 2.42618 | 0.43274 | 2.31086 | 0.433462 | 2.20449 | 36
25 | 0.37223 | 2.6B653 | 0.39223 | 2.54932 | 0.41251 1 2.42418 | 0.43308 | 2.30902 | 0.435397 1| 2.20278 | 33
26 ) 0.37236 | 2.68414 | 0.39257 | 2.54734 | 0.41285 | 2.42218 | 0.43343 | 2.30718 | 0.43432 | 2.20108 ! 34
27 1 0.37289 | 2.68173 | 0.39290 | 2.54516 | 0.41319 | 2.42019 | 0.43378 | 2.30534 | 0.434467 | 2.19938 | I
28 ) 0.37322 | 2.467937 | 0.39324 | 2.54299 | 0.413533 | 2.41819 | 0.43412 | 2.30331 | 0.43502 | 2.19769 | 32
29 1 0.37355 | 2.467700 | 0.39357 | 2.354082 | 0.41387 1| J.41620 | 0.43447 | 2,.301467 | 0.43338 | 2.19399 | 3%
30 | 0.37388 | 2.67462 | 0.39391 | 2.538463 1 0.41421 | 2.41421 ) 0,43481 | 2.29984 | 0.43373 | 2.19430 | 30
31 1 0.37422 | 2.67225 | 0.39425 | 2.33648 | 0.41453 | 2.41223 | 0.4335146 | 2.29901 | 0.434608 | 2.19261 | 29
32 | 0.37435 | 2.64989 | 0.394358 ) 2.33432 | 0.41490 | 2.41023 | 0.43330 | 2.29619 | 0.43643 | 2.19092 | 28
33 | 0.37488 | 2.646732 ) 0.39492 | 2.53217 ! 0.41324 | 2.40827 | 0.43383 | 2.29437 | 0.43478 | 2.10923 | 27
34 1 0.37321 1 2.66516 | 0.39526 | 2.53001 | 0.415358 | 2.404629 | 0.43620 | 2.29254 | 0.45713 | 2.18733 | 26
35 | 0.37554 | 2.64281 | 0.39559 | 2.32786 | 0.413592 1 2.40432 | 0.43634 | 2.29073 | 0.45748 | 2.18387 | 23
36 | 0.37388 | 2.66046 | 0.39593 | 2.32571 | 0.41626 | 2.40233 | 0.43468%9 | 2.28891 | 0.45784 | 2.18419 | 24
37 1 0.37621 1 2.65811 | 0.39626 | 2.52357 | 0.41640 | 2.40038 | 0.43724 | 2.28710 | 0.435819 1 2.18251 1 23
38 | O.37654 | 2.635576 | 0.39660 | 2.52142 1| 0.41694 | 2.39841 | 0.43758 | 2.28528 | 0.45854 | 2.18084 | 22
39 | 0.37687 | 2.63342 | 0.39694 | 2.51929 1 0.41728 | 2.39645 | 0.43793 | 2.20348 | 0.458689 | 2.17916 | 21
40 | 0.37720 | 2.463109 1 0.39727 | 2.51713 1 0.417463 | 2.39449 | 0.43828 | 2.201467 | 0.435924 | 2.17749 1 20
41 | 0.37754 1 2.64873 | 0.39761 | 2.51502 | 0.41797 | 2.39253 | 0.438462 | 2.27987 | 0.435940 | 2.17382 | 19
42 1 0.37787 | 2.644642 ) 0.39793 | 2.351289 | 0.41831 | 2.39058 | 0.43897 | 2.27804 | 0.43995 | 2.174146 | 18
43 | 0.37820 | 2.64410 | 0.39829 | 2.5107&6 | 0.41863 | 2.38863 | 0.43932 | 2.276286 | 0.446030 | 2.17249 | 1?7
44 ) O.37833 | Z.64177 | 0.39842 1| 2.30864 1 0.41899 | 2.384648 | 0.4394646 | 2.27447 | 0.46065 | 2.17083 | 16
45 | 0.37887 | T.63945 | 0.39896 | 2.506352 | 0.41933 | 2.38473 | 0.44001 | 2.27267 1| 0.446101 | 2.16917 | 1S
456 | 0.37920 | 2.63714 | 0.39930 | 2.30440 | 0.41968 1 2.38279 | 0.44036 | 2.27088 | 0.46136 1| 2.16751 | 14
47 1 0.37933 | 2.63483 | 0.39963 | 2.30229 | 0.42002 | 2.38084 | 0.44071 | 2.26909 | 0.46171 1 2.146583 | 13
48 | 0.37986 | 2.63252 1| 0.39997 | 2.50018 | 0.42036 | 2.37891 | 0.44105 | 2.26730 | 0.46206 | 2.16420 | 12
49 1 0.38020 | T.43021 | 0.40031 | 2.49807 | 0.42070 | 2.37697 | 0.44140 | 2.26552 | 0.46242 | 2.16235 | 11
SO | 0.38053 | 2.862791 1 0.40065 | 2.493597 1 0.42105 1 2.37304 | 0.44175 | 2.26374 | 0.44277 | 2.16090 1| 10
St t 0.38086 1| 2.62%61 1| 0.30098 | 2.49386 | 0.42139 | 2.37311 | 0.44210 1| 2.261946 | 0.46312 | 2.13923 1 9
S2 1 0.368120 | 2.62332 | O.40132 | 2.49177 1 0.42173 | 2.37118 | 0.44244 | 2.26018 | 0.44348 | 2.13760 ' 8
S3 1 0.38133 | 2.62103 1 0.40164 | 2.48967 | 0.42207 | 2.36925 | 0.44279 | 2.25840 | 0.446383 | 2.13596 1 7
S4 | 0.38186 | 2.61874 | 0.40200 | 2.48B738 | 0.42242 | 2.386733 | 0.44314 1 2.25663 | 0.46418 | 2.15432 | &
SS 1 0.38220 | 2.561644 1| 0.40234 {1 2.48349 | 0.42276 | 2.36341 | 0.84349 | 2.25486 | 0.46434 | 2.13268 | S
S6 | 0.38233 | 2.61418 1| 0.40247 | 2.48340 | 0.42310 | 2.36349 | 0.44384 | 2.25309 | 0.446489 | 2.15104 | 4
S7 | 0.38286 | 2.61190 | 0.40301 | 2.48132 | 0.4234%T | 2.34138 | 0.44418 | 2.25132 | 0.46525 | 2.14940 | 3
S8 | 0.38320 | 2.60963 | 0.40333 | 2.47924 | 0.42379 | 2.359467 | 0.444S3 | 2.24936 | 0.46360 | 2.14777 | 2
59 1 0.38333 | 2.60736 1 0.403469 | 2.47716 | 0.42413 | 2.357746 J- 0.4448B8 | 2.24780 | 0.446395 | 2.14614 | 1
60 | 0.38384 | 2.60309 | 0.40403 | 22.°47309 | 0.42447 ) 2.33385 | 0.443523 | 2.244604 | 0.464631 | 2.14431 | O©
CcoOT TAN CcoT TAN coT TAN CcoT TAN coT TAN ~
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Table All-2—Natural Tangents and Cotangents—Continued

™ 25 26 =7
~N TAN coT TAN coT TAN coT
O | 0.46631 | 2.14451 | 0.48773 1 2.05030 1 0.30953 | 1.96261
1) 0.464666 | 2.14288 | 0.48809 | 2.04879 | 0.30989 | 1.96120
2 1 0.46702 | 2.14125 | 0.48845 | 2.04728 | 0.51026 | 1.93979
3 1 0.448737 | 2.13963 | 0.48881 | 2.04577 | 0.510463 | 1.95838
4 ) 0.46772 | 2.13801%1 | 0.4B917 | 2.044256 | 0.351099 | 1.93498
S 1 0.46808 | 2.13639 | 0.48953 | 2.04276 | 0.31134 | 1.95537
& 1 0.46B43 | 2.13477 | 0.48989 | 2.04125 | 0.51173 | 1.93417
7 1 0.446879 1 2.13315 | 0.49026 | 2.03975 | 0.351209 | 1.93277
8 | 0.46914 ) 2.13154 1| 0.49042 | 2.03825 | 0.512446 | 1.95137
9 1 0.46950 | 2.12993 | 0.49098 | 2.03467S | 0.351283 | 1.94997
10 | 0.46983 | 2.12832 | 0.49134 | 2.03525 | 0.31319 | 1.94858
11 1 0.47021 | 2.12671 | 0.49170 | 2.03376 | 0.513546 | 1.94718
12 | 0.47056 | 2.12511 1 0.49206 | 2.03227 | 0.31393 | 1.94379
13 1 0.47092 | 2.12350 | 0.49242 | 2.03078 | 0.31430 | 1.94440
14 1 0.47128 | 2.12190 | 0.49278 | 2.02929 | 0.351447 | 1.94301
15 | 0.47163 | 2.12030 | 0.49315 | 2.02780 | 0.51503 | 1.941562
16 | 0.47199 | 2.11871 | 0.49351 | 2.02631 | 0.351540 | 1.94023
17 1 0.47234 | 2.11711 | 0.49387 | 2.02483 | 0.51377 | 1.9388S
18 | 0.47270 1 2.11552 | 0.49423 | 2.02335 | 0.351614. | 1.93746
19 1 0.47305 | 2.11392 | 0.49439 | 2.02187 | 0.51651 | 1.93408
20 ) 0.47341 | 2.11233 | 0.49495 | 2.0203%9 ! 0.51488 | 1.93470
21 1 0.47377 | 2.11075 | 0.49332 | 2.01891 | 0.51724 | 1.93332
22 | 0.47412 | 2.10916 | 0.495468 | 2.01743 | 0.51761 | 1.93195
23 | 0.47448 | 2.10758 | 0.49504 1 2.01596 | 0.51798 | 1.93057
24 ) 0.47483 | 2.10600 | 0.49640 | 2.01449 | 0.51835 | 1.92920
25 1 0.47519 1| 2.10442 | 0.49477 | 2.01302 | 0.51872 | 1.927682
26 1 0.47555 | 2.10284 1| 0.49713 | 2.01135 | 0.51909 1 1.92464S
27 | 0.47390 | 2.10124 | 0.4974%9 | 2.01008 | 0.51946 | 1.92508
2B 1 0.47626 | 2.09969 | 0.49786 | 2.00862 | 0.51983 | 1.92371
29 1 0.47662 | 2.09811 | 0.49822 | 2.00715 | 0.52020 | 1.92233
30 1 0.47698 | 2.094634 | 0.498358 | 2.00569 | 0.32037 | 1.92098
31 1 0.47733 | 2.09498 | 0.49894 | 2.00423 | 0.352094 | 1.91962
32 1 0.47769 1 2.09341 | 0.49931 | 2.00277 | 0.52131 | 1.91826
33 | 0.4780S5 | 2.09184 | 0.49947 | 2.00131 1| 0.52148 | 1.91490
34 | 0.47840 | 2.09028 | 0.50004 | 1.99986 | 0.52205 | 1.91554
35 1 0.47876 | 2.08872 | 0.50040 | 1.99841 | 0.52242 | 1.93418
36 | 0.47912 | 2.08716 | 0.50076 | 1.99693 | 0.32279 | 1.91282
37 1 0.47948 | 2.083560 | 0.50113 | 1.99530 | 0.52316 | 1.91147
38 | 0.47984 | 2.08405 | 0.50149 | 1.99406 | 0.52353 | 1.91012
39 1 0.48019 | 2.08250 | 0.50185 | 1.99261 | 0.52390 | 1.90876
40 | 0.48055 1 2.08094 | 0.30222 | 1.99116 | 0.52427 | 1.90741
41 ) 0.48091 | 2.07939 | 0.30238 | 1.98972 | 0.52444 | 1.90607
42 | 0.48127 | 2.0778S | 0.30293 | 1.98828 | 0.52501 | 1.90472
43 | 0.48163 | 2.07630 | 0.50331 | 1.98684 | 0.52538 | 1.90337
44 | 0.48198 | 2.07476 | 0.%50348 | 1.98%40 | 0.52375 1 1.90203
A5 1 0.48234 | 2.07321 1 0.50404 | 1.98396 | 0.32613 | 1.90069
45 1 0.48270 | 2.07167 1 0.350441 | 1.98253 | 0.526350 | 1.8993%
47 | 0.48304 | 2.07014 | 0.50477 | 1.98110 ) 0.52687 | 1.B9801
48 | 0.48342 | 2.0468460 | 0.50514 | 1.97966.1 0.%2724 | 1.89667
49 1 0.48378 | 2.04706 | 0.30550 | 1.97823 | 0.32761 | 1.B9533
SO | 0.48414 | 2.046553 | 0.30587 | 1.97681 1| 0.52798 | 1.89400
S1 | 0.48450 | 2.06400 | 0.350623 | 1.97338 | 0.52836 | 1.89266
S2 1 0.48486 | 2.06247 | 0.504640 | 1.97395 | 0.52873 | 1.89133
33 1| 0.48321 | 2.06094 | 0.504696 | 1.97253 | 0.52910 | 1.89000
S4 | 0.48557 | 2.05942 | 0.50733 | 1.97111 | 0.52947 | 1.88847
SS 1 0.48393 | 2.05790 | 0.507469 | 1.946969 | 0.52985 | 1.88734
36 1 0.48629 | 2.05637 | 0.50806 | 1.96827 | 0.53022 | 1.88602
S7 1 0.48645 | 2.05485 | 0.50843 | 1.94648S | 0.53059 | 1.88449
S8 | 0.48701 | 2.05333 | 0.50879 | 1.96544 | 0.33094 | 1.88337
S? | 0.48737 1 2.03182 | 0.50914 | 1.94402 | O, %134 t 1_8920%
60 1 0.48773 | 2.05030 | 0.50933 | 1.96261 ) 0.33171 | 1.88073
coT TAN coT TAN coT TAN

Sa- &HJe HB-

0.33171
0.33208 i
0.33244 1
0.353283 1
0.33320 1
0.33338 |
0.33393 |
0.33432 |
0.53470 |
0.353507 |
0.33543 |
0.33382 |
0.33620 |
0.33657 |
0.334694 |
0.33732 |
0.33769 |
0.53807 |
0.53844 |
0.53882 |
0.33920 |
0.33957 1
0.339935 |
0.54032 1
0.354070 1
0.54107 |
0.34145 |
0.354183 |
0.354220 |
0.354238 |
. 0.34296 |
|
0.34371
0.34409 |
0.54444 |
0.34484 |
0.354322 |
0.5435460 1
0.54597 1
0.5446353 |
0.544673 |
0.354711 |
0.354748 1
0.54786 |
0.54824 |
0.54862 |
0.354%900 |
0.54938 1
0.54973 |
0.35013 |
0.35031 |
0.33089 |
0.355127 |
0.33163 |
0.35203 |
0.33241 1|
0.55279 1
0.535317 1|
0.353335 |
1
!

0.35393

0.353431

1
|
'
!
!
1
i
1
1
I
i
|
|
|
|
!
1
|
!
1
1
|
|
|
[
!
1
1
)
!
f
I 0.34333
|
|
|
!
!
!
|
i
|
i
1
[
i
|
|
!
I
|
|
!
|
|
|
i
!
|
!
]
|
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cCoT TAN coT

1.88073 | 0.335431 | 1.80403 !
1.87941 | 0.35449 | 1.80281 |
1.87809 | 0.35307 | 1.80138 |
1.87677 | 0.33343 | 1.80034 1|
1.8735446 | 0.53583 | 1.79911. 1|
1.87413 | 0.53621 | 1.79788 |
1.87283 | 0.334639 | 1.796465 |
1.87132 | 0.53697 | 1.79342 |
1.87021 | 0.33736 | 1.79419 |
1.86891 | 0.335774 ) 1.79296 |
1.86760 | 0.33812 | 1.79174 |
1.86630 | 0.33850 | 1.79051 |
1.86499 ! 0.33888 | 1.78929 |
1.86349 ) 0.33926 | 1.78807 |
1.86239 | 0.33964 | 1.78683 |
1.86109 | 0.34003 | 1.78363 1
1.83979 | 0.356041 | 1.70441 |
1.83830 | 0.56079 | 1.78319 |
1.835720 | 0.36117 | 1.78198 |
1.85391 | 0.361356 | 1.78077 |}
1.835462 | 0.56194 | 1.779353 |
1.83333 | 0.356232 | 1.77834 |
1.83204 | 0.56270 | 1.77713 |
1.83073 | 0.36309 1 1.77392 |
1.84944 | 0.346347 | 1.77471 1
1.84818 | 0.3546383 | 1.77331 |
1.84689 | 0.356424 | 1.77230 1|
1.843561 | 0.356462 | 1.77110 |
1.84433 | 0.36501 | 1.746990 |
1.84303 | 0.356539 | 1.76849 |
1.84177 1 0.36377 | 1.76749
1.84049 | 0.5646146 | 1.76629 |
1.83922 | 0.564654 | 1.746310 1
1.B3794 | 0.536493 | 1.746390 |
1.836467 1 0.356731 1 1.76271 |
1.83340 | 0.35676%9 | 1.76131% |
1.83413 | 0.356808 | 1.76032 !
1.83286 | 0.56844 | 1.73913 |
1.83139 1 0.356883 | 1.73794 |
1.83033 1 0.56923 | 1.7367S 1
1.82906 | 0.5469462 1 1.73356 !
1.827680 1 0.37000 1 1.75437 |
1.82434 | 0.57039 1| 1.73319 !
1.82528 | 0.57078 1 1.73200 |
1.82402 1| 0.57116 1 1.73082 )
1.82276 1| 0.5718S3 | 1.74964 |
1.82150 | 0.57193 | 1.74844 |
1.82023 | 0.57232 | 1.74728 |
1.81899 | 0.37271 1| 1.74410 |
1.81774 | 0.357309 | 1.74492 1|
1.81464%9 ) 0.57348 | 1.74375 |
1.81524 | 0.57386 | 1.74237 |
1.81399 | 0.57425 | 1.74140 |
1.81274 | 0.5746A4 | 1.74022 |
1.81130 | 0.57303 | 1.73908 |
1.810235 | 0.57541 | 1.73788 !
1.80901 | 0.57380 | 1.73671 |
1.80777 | 0.37619 | 1.7333S 1|
1.80653 | 0.37637 1 1.73438 |
1.80329 | 0.357696 ¢ 1.73321 i
1.80403 | 0.57735 | 1.7320S |
TAN coT TAN
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Table All-2—Natural Tangents and Cotangents—Continued

1.73205
1.73089
1.72973
1.72857
1.72741
1.72625
1.72509
1.72393
1.72278
i.72163
1.72047
1.71932
1.71817
1.71702
1.71588
1.71473
1.71358
1.71244
1.71129
1.71015
1.70901
1.70787
1.70473
1.70560
1.70445
1.70332
1.70219
1.70106
1.69992
1.469879
1.69766
1.69653
1.69541
1.69428
1.69316
1.69203
1.49091
1.68979
1.68864
1.68754
1.68643
1.68331
1.68419
1.568308
1.68196
1.6808S
1.67974
1.67863
1.67752
1.67641
1.67530
1.67419
1.67309
1.67198
1.467088
1.66978
1.46B867
1.64757
1.66647
1.4646528
1.66428

0.460086
0.60126
0.560165
0.460205
0.460245
0.460284
0.60324
0. 460364
0.60403
0.60443
0.460483
0.460522
0.60362
0.6C4602
0.60442
0. 560681
0.60721

i

1

!

1

!

|

{

i

I

i

1

1

1

|

1

|

!

1

|

i
0.460881 |
0.60921 1
0.40960 |
0.461000 |
0.461040 |
0.461080 1|
0.61120 |
0.61160 1|
0.61200 1
0.61240 |
0.461280
0.61320 |
0.4613460 |
0.61400 !
'

|

|

I

!

!

|

|

|

i

!

1

|

I

1

1

1

i

!

|

1

t

!

1

|

|

!

A Avaan
V.0i1550

0.461480
0.61520
0.61361
0.41601
0.461641
0.614681
0.61721
0.61741
0.61801
0.61842
0.461882
0.61922
0.61962
0.62003
0.62043

0.62245
0.6228%5
0.62325
0. 623468
0.624068
0. 62448
0.462487

1.66428
1.66318
1.66209
1.66099
1.65990
1.65881
1.65772
1.65663
1.65554
1.65445
1.65337
1.65228
1.65120
1.65011
1.44903
1.6479S
1.464487
1. 44579
1.464471
1.64363
1.64256
1.64148
1.64041
1.63934
1.63826
1.63719
1.63612
1.63505
1.63398
1.63292
1.63185
1.63079
1.62972
1.62866
1.62760
1.62654
1.62548
1.62442
1.62336
1.62230
1.62125
1.62019
1.41914
1.61808
1.61703
1.61598
1.61493
1.61388
1.61283
1.61179
1.61074

1.60137
1.460033

===

TAN cor
0.62487 1.60033
0. 62527 1.59930
0.62568 1.59826
0.62608 1.39723
0. 42649 1.59420
0.62689 1.3593517
0.62730 1.59414
0.62770 1.39311
0.462811 1.39208
0. 628352 i.359108
0.62892 1.39002
0.62933 1.38900
0.62973 1.58797
0.63014 1.38695
0.463055 1.58593
0.63093 1.358490
0.63136 1.38388
0.63177 1.5828é&
0.63217 1.58184
0. 63258 1.58083
0.63299 1.57981
0.463340 1.57879
0.463380 1.57778
0.63421 1.357676
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1 0.65104 |
1 0.65148 |
1 0.65189 |
1 0.65231 |
1 0.65272 |
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| 0.65355 I
1 0.65397
I 0.45438 |
1 0.65480 |
| 0.65521 1
1 0.65363 |
1 0.45604 1
1 0.4&5644 |
1 0.654688 |
1 0.463729 1|
1 0.65771 1
1 0.63813 |
1 0.45834 |
1 0.65896 |
1 0.65938 |
! 0.65980 |
| 0.564021 |
1 0.66063 |
1 0.646105 1
1 0.66147 1
1 0.46189 |
I 0.66230 |
1 0.46272 |
1 0.65314 |
! 0.4663%6 !
1 0.66398 |
1 0.544440 |
1 0.66482 |
1 0.66524 |
1 0.66%566 1|
| 0.66608 |
1 0.64650 1
I 0.564692 1
| 0.46734 |
1 0.66776 |
I 0.466818 |
1 0.64840 |
1 0.66902 1
1 0.46944 |
1 0.66984 |
1 0.47028 |
i 0.67671 i
1 0.67113 1
I 0.&7155 |
I 0.67197 1
| 0.87239
I 0.67282 1
1 0.67324 1
1 0.67366 |
I 0.467409 1
| 0.467451 |
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1.50417
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1.50038
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1.49735
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1.48256
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0.689542
0.468985
0.69028
0.6%9071
0.69114
0.69157
0.69200
0.49243
0. 69286
0.469329
0.69372
0.6%9414
0.69459
0.69502
0. 469545
0. 493588

1.48236
1.48163
1.48070
1.47977
1.4788S
1.47792
1.47699
1.474607
1.47514
i.47422
1.47330
1.47238
1.47144
1.47033
1.46962
1.46870
1.44778

1.44308
1.44418
1.44329
1.44239
1.44149
1.440460
1.43970
1.43881
1.43792
1.43703
1.434614
1.43525
1.43434
1.43347
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0 ) 0.5773S |
1 1t 0.57774 |
21 0.57813 |
3 1 0.37851 1
4 | 0.57890 !
S5 1 0.57929 |
6 1 0.57948 |
7 t 0.358007 |
8 | 0.380446 |
g i 0.38085 i
10 | 0.358124 |
11 1 0.58162 1
12 | 0.358201 |
13 | 0.58240 |
14 1 0.38279 |
15 1 0.358318 !
16 | 0.58357 !
17 1 0.58394
18 | 0.58435 )
19 | 0.58474
20 | 0.58513 |
21 1| 0.38532 1
22 | 0.38391 1
23 | 0.38631 1
24 | 0.584670 |
25 1 0.58709 1
26 | 0.358748 |
27 | 0.58787 |
28 t 0.58826 |
29 1| 0.358845 |
30 I 0.5890S |
31 | 0.58944 |
32 | 0.58983 1|
33 1 0.39022 |
34 | 0.59061 !
35 1 0.59101 !
34 | 0.59140 1
37 1 0.359179 1
38 | 0.59218 |
39 1 0.59238 )
40 1 0.59297 1
41 1| 0.59336 |
42 1 0.59376 |
43 | 0.59415 |
44 | 0.59454 |
A5 | 0.59494
46 | 0.59533 1
47 | 0.39573 1
48 | 0.39612 |
49 1 0.394651 !
S0 1| 0.396%91 1
31 i 0.35%720 i
S2 1 0.59770
33 | 0.59809 |
354 1| 0.59849 |
S5 | 0.5%9888 |
36 1 0.359928 |
57 1 0.59967
S8 1 0.460007
39 | 0.460048
&6C 1 0.6008s8 |
coT
S

0.83707 1.3569469
0.463748 1.56868
0.43789 1.547487
0.63830 1.564867
C.53871 1.5463566
0.63912 1.56466
0.463933 1.546364
0.563994 1.56263
0. 464035 1.56165
0.584078 1.3560635
0.64117 1.55966
0.64138 1.53866
0.64199 1.557466
0.64240 1.55&66
0.464281 1.353347
0.64322 1.55467
0.64363 1.355368
0.64404 1.53269
0.64446 1.55170
0.44487 1.55071
0.64528 1.54972
0.64569 1.54873
0.64610 1.54774
0.64652 1.54675
0.644693 1.5457¢6
0.64734 1.54478
0.464775 1.54379
0.464817 1.54281
0.464838 1.54183
0.464899 1.54083
0.64941 1.53986
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Table AIl-2.—Natural Tangents and Cotangents—Continued
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T o o e et e e e e et ot e o i et o B S i i e i S o S e e b e et e e e e e e e e e ot e e e e
N TAN coT TAN CcoT TAN coT TAN coT TAN cCoT
Q| 0.70021 1 1.4281% | 0.72654 | 1.37638 | 0.753I53 | 1.32704 | 0.78129 | 1.27994 | 0.80978 ! 1.23490 | &0
11 0.70064 1 1.42726. 1 0.72699 1| 1.37354 | 0.75401 | 1.32624 | 0.78173 | 1.27917 | 0.B1027 i 1.234146 | 59
2 1 0.70107 | 1.42438 | 0.72743 | 1.37470 | 0.75447 | 1.32344 | 0.78222 | 1.27841 | 0.81073 1 1.23343 | 38
31 0.70151 | 1.42550 | 0.727688 | 1.373846 | 0.75492 1 1.32464 | 0.78269 | 1.27764 1 0.81123 1 1.23270 | 57
4 | 0.70194 1 1.424462 1 0.72832 | 1.37302 )| O0.75538 | 1.32384 | 0.78316 | 1.27488 | 0.81171 | 1.23196 1 36
S | 0.70238 | 1.42374 | 0.72877 1| 1.37218 | 0.75584 1 1.32304 | 0.78363 1 1.27611 | 0.H1220 | 1.23123 t 35
6 1 0.70281 1| 1.42286 | 0.72921 | 1.37134 | 0.75629 | 1.32224 | 0.78410 | 1.275353 | 0.81268 | 1.23050 1 34
7 1 0.70325 | 1.42198 1 0.72966 | 1.37050 | 0.75475 | 1.32144 | 0.78457 | 1.27458 | 0.81314 1 1.22977 | 53
8 1 0.70368 ! 1.,42110 ! 0.73010 | 1.3469467 ! 0.75721 | 1.320464 1 0.78504 | 1.27382 | 0.813564 | 1.22904 1 32
9 1 0.70412 | 1.42022 1 O0.73055 | 1.36883 1 0.757467 | 1.31984 | 0.7855% 1 1.27306 | 0.81413 ! 1.22831 | 31
10 1 0.7045S5 | 1.41934 ! 0.73100 | 1.34800 ! 0.75812 | 1.31904 | -0.78598 | 1.27230 | 0.81461 1 1.22738 | 50
11 1 0.70499 | 1.41B47 | 0.73144 | 1.346716 | 0.75838 | 1.31825 |} 0.784645 1 1.27153 | 0.81510 ! 1.22683 | 49
12 1 0.70542 | 1.41759 1 0.73189 | 1.36633 | 0.75904 | 1.31745 1 0.78692 1 1.27077 | 0.81558 | 1.22612 | 4B
13 1 0.70%86 ¢ 1.41672 | O0.73234 | 1.36549 | 0.75950 | 1.316646 | 0.7B739 | 1.27001 | 0.8160& | 1.22539 1 47
14 1 0.70629 | 1.415B4 | 0.73278 1 1.36466 | 0.75996 1 1.31586 | 0.78786 | 1.26925 | 0.8B1655 | 1.22447 1 4
1S5 | 0.70673 | 1.41497 1 0.73323 | 1.36383 | 0.76042 | 1.31507 | 0.78834 | 1.26849 ) 0.81703 | 1.22394 | 435
16 1 0.70717 | 1.41409 | 0.73368 1 1.36300 | 0.746088 | 1.31427 | 0.78881 ) 1.26774 ) 0.B1732 | 1.22321 | 44
17 1 0.70760 1 1.41322 | 0.73413 | 1.36217 | 0.76134 | 1.31348 | 0.768928 | 1.264698 | 0.81800 | 1.22249 | 43
18 | 0.708B04 | 1.41235 | 0.73457 | 1.36134 | 0.76180 | 1.31256%9 1 0.78973 1 1.26422 | 0.B1B4A% 1 1.22174 1 42
19 | 0.70848 | 1.41148 | 0,.73502 1| 1.36051 | 0.7462286 1| 1.31190 | 0.79022 1 1.26544 | 0.81898 | 1.22104 1 41
20 | 0.70891 | 1.41041 | 0.73547 | 1.35968 | 0.76272 1 1.31110 | 0.79070 | 1.26471 | 0.81946 | .1.22031 | 40
21 1 0.70935 ) 1.40974 | 0.73592 | 1.33883 | 0.74318B 1 1.31031 1 0.79117 1 1,263935 1 0.B1993 1 1.21959 1 39
22.1 0.70979 | 1.40887 | 0.73637 | 1.3B802 | 0.76364 | 1.309352 | 0.79164 | 1.2631%9 | 0.82044 | 1.21886 | 3B
23 | 0.731023 1 1.40800 1 0.736B1 1 1.335719 1 0.74410 1 1.30873 1 0.79212 1 1.26244 | 0.8B2092 1 1.218314 1 37
24 1 0.71064 | 1.40724 | 0.73726 | 1.35637 1 0.76456 | 1.30795 | 0.7925%9 | 1.2616% | 0.82141 | 1.21742 | 36
25 1 0.71110 1 1.40627 1 0.73771 ) 1.35554 | 0.76%02 1 1.30714 | 0.79306 1 1.26093 | 0.8B2190 | 1.21470 1 335
26 1 0.71154 | 1.40540 | 0.73B1s& | 1.35472 | 0.76548 | '1.30637 | 0.79354 | 1.26018 | 0.82238 | 1.21398 | 34
27 1 0.71198 1 1.40454 ) 0.73841 | 1.3538% 1 0.763%94 | 1.30558 ) 0.79401 1 1.25943 | 0.82207 | 1.21526 | 33
28 1 0.71242 | 1.40347 | 0.73906 | 1.35307 | 0.76640 | 1.30480 | 0.7944% | 1.25867 | 0.8B2336 1 1.21454 | 32
29 | 0.7128%5 ! 1.40281 | 0.73951 | 1.3%5224 | 0.744684 | 1.30401 | 0.794%6 1 1.25792 | 0.82385 | 1.21382 { 31
30 1 0.71329 | 1.40195 1 0.73996 1| 1.3I5142 | 0.7473I3 1 1.30323 | 0.79544 | 1.25717 | 0.82434 1 1.21316 1| 30
31 1 0.71373 1 1.40109 1 0.74041 | 1.35060 | 0.74677% 1 1.30244 | 0.79591 1 1.25642 1. 0.82483 1 1.21238 | 29
32 1 0.71417 | 1.40022 | 0.7408&6 | 1.34978 | 0.76825 | 1.30166 | 0.79639 | 1.25567 | 0.82531 | 1.211646 | 28
I3 1 0.71461 | 1.39936 1 0.74131 1 1.34896 | 0.76871 1 1.30087 | 0.794B6 | 1.25492 | 0.82580 | 1.21094 | 27
34 | 0.715035 | 1.39830 | 0.74176 | 1.34814 | 0.76918 1| 1.30009 | 0.79734 | 1.25417 1 0.8262% | 1.21023 | 26
IS5 1 0.71549 | 1.39764 1 0.74221 | 1.34732 1| 0.769464 | 1.29931 | 0.79781 | 1.25343 | 0.82678 1 1.20951 { 25
36 ) 0.71593 1 1.39679 | 0.74267 | 1.34650 | 0.77010 | 1.29853 | 0.79829 1 1.23268 | 0.82727 | 1.20879 | 24
I7 1 0.71637 | 1.39593 | 0.74312 | 1.34568 | 0.77057 | 1.29775 1 0.79877 1 1.23193 | 0.82776 | 1.20808 1 23
38 1 0.71481 | 1.39507 | O.74357 | 1.34487 | 0.77103 | 1.29696 | 0.79924 | 1,25118 | 0.82825 | 1.20736 | 22
39 1 0.71725 | 1.39421 | 0.74402 | 1.3440% | 0.77149 | 1.29418 t 0.79972 | 1.23044 | 0.82874 ! 1.20663 | 21
40 | 0.7176%9 | 1.39334 | 0.74447 ! 1.34323 | 0.77194& | 1.29541 | 0.B0020 | 1.24969 1| 0.82923 ! 1.20393 | 20
41 | 0.71813 | 1.39230 | 0.74492 | 1.34242 | 0.77242 1 1.29463 | 0.BO0L7 { 1.24895 | 0.82972 | 1.20322 | 19
42 | 0.718357 | 1.39165 | 0.74538 | 1.34160 | 0.77289 | 1.29385 | 0.80115 1 1.24820 | 0.83022 | 1.20431 | 18
43 1 0.71901 | 1.39079 | 0.74583 ) 1,34079 | O0.77335 | 1.29307 | 0.80163 | 1.24744 | 0.83071 | 1.20379 | 17
44 | 0.71946 | 1.3B994 1 0.74428 | 1.33998 | 0.77382 | 1.29229 | 0.80211 1 {.244672 | 0.83120 ! 1.20308 1 1&
A5 | 0.71990 1 1.38909 | 0.74474 1 1.339146 1 0.77428 | 1.29132 | 0.80258 | 1.24597 1 0.83169 | 1.20237 | 13
44 | 0.72034 1| 1.38824 | 0.7471% | 1.338B35 | 0.77475 | 1.29074 | 0.80304 | 1.24523 1 0.83218 | 1.20166 | 14
47 1 0.72078 | 1,38738 | 0.74764 | 1.33754 | 0.77521 | 1.28997 | 0.80354 | 1.24449 | 0.83248 1| 1.20095 | 13
48 | 0.72122 | 1.38653 | 0.74810 | 1.33473 | 0.77548 | 1.28919 | 0.80402 | 1.24375 i 0.83317 | 1.20024 | 12
49 | 0.721467 | 1.38568 | 0.74B55 | 1.33592 1| 0.77415 | 1.28842 | 0.B0450 1 1.24301 1 0.83366 1 1.19953 1 11
50 1 0.7221) ) 1.38484 | 0.74900 | 1.3331% 1 0.774641 | 1.28764 | 0.80498 | 1.24227 1 0.83415 | 1.19882 | 10
S1 1 0.72255 | 1.38399 | 0.74946 | 1.33430 | 0.77708 | 1.28687 | 0.8054%6 | 1.24153 | 0.83465 ! 1.19811 1 9%
82 1 0.72299 ! 1.38314 | 0.74991 | 1.33349 1 0.77754 | 1.2B610 | 0.80594 | 1.24079 | 0.83314 | 1.19740 | 8
53 1| 0.72344 | 1.38229 ! 0.75037 | 1.33248 1 0.77801 | 1.28533 | 0.80642 | 1.24005 | 0.83564 | 1.19669 1 7
54 | 0.72388 1 1.38145 [ 0,.75082 | 1.33187 | 0.77848 | 1.28456 1 0.804690 | 1.23931 | 0.83613 1 1.19599 1 &
S5 1| 0.72432 1 1.38060 ! 0.75128 | 1,33107 | 0.7789% | 1.28379 { 0.807368 ! 1.23858 | 0.83662 ! 1.19328 1 3
56 | 0.7R2477 | 1.37976 1 0.75173 1 1.33026 | 0.77941 1 1.28302 | 0.807B6 1 1.23784 | 0.83712 | 1.19457 1t 4
57 1 0.72%21 1 1.37891 | 0.75219 | 1.329446 | 0.77988 | 1.28225 | 0.80834 1 1.23710 | 0.83761 1 1.19387 I 3
58 | 0.72565 | 1.37807 1 0.75264 | 1.32865 ! 0.78035 | 1.28148 | 0.80882 | 1.23637 | 0.83811 | 1.19316 t 2
59 1 0.72610 1 1.37722 | 0.73310 t 1.32785 1 0.78082 | 1.28071 | 6.80930 | 1.235%63 | 0.83860 | 1.19246 1 1
60 | 0.72654 1 1.37638 | 0.7S5355 | 1.32704 | 0.78129 | 1.27994 | 0.80978 1 1.23490 1 0.83%10 ! 1.19173 1 O
coT TAN coT TAN coT TAN coT TAN CcoT TAN ™
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Table All-2—Natural Tangents and Cotangents—Continued

12

0.83910
0.83960
0.84009
0.8403%
0.84108
0.84138
0.84208
0.84258
0.84307
0.84357
0.84407

0 Qaaxy
C.o58547

i 1
| |
1 t
1 )
| ]
' 1
i !
! |
i |
| 1
] |
! !
1 0.84507 1|
I 0.8438%56 1
1 0.BA4K046 !
1 0.8446%46 |
1 0.B4706 1|
I 0.B47356 |
I 0.84806 !
| 0.84856 |
I 0.84%906 |
I 0.84936 |
I 0.835006 |
! 0.85057 |
{ 0.8%5107 |
1 0.85157 )
I 0.83207 |
I 0.83257 |
1 0.85308 |
t 0.83358 !
1 0.83408 |
i 0.85458 |
| 0.85309 |
| 0.83559 |
1 0.83609 !
t 0.83660 |
1 0.85710 |
1 0.85761 1
1 0.85811 |
1 0.85862 |
1 0.83912 !
| 0.83943 |
1 0.86014 |
! 0.86064 |
1 0.86113 1
t 0.846166
1 0.86216 |
| 0.86247 |
1 0.86318 1
| 0.863648 |
I 0.86419 |
i 0.86470 i
1 0.846521 |
I 0.84572 |
1 0.86623 1|
| 0.864874
| 0.86725 |
| 0.84776 1
1 0.84827 |
| 0.84878 |
I 0.846929 |

1.19173
1.1910S
1. 19035
1.18964
1. 18894
1. 18824
1.18734
1. 18684
1.18614
1.18344
1.18474

1, 18ana
1. 18404

1.18334
1. 18264
1.18194
1.18123
1.18033
1.17984
1.17916
1.17846
1.17777
1.17708
1.17438
1. 17369
1. 17500
1.17430
1. 17361
1.17292
1.17223
1.17154
1.1708S
1.17C1é
1. 16947
1.16878
1.16809
1.146741
1.16672
1. 16603
1. 16333
1. 14466
1.16398
1.16329
1.16261
1.16192
1. 16124
1. 1460386
1.15987
1.135919
1.138S51
1.13783
1.1571S
i. 15647
1. 15579
1.153511
1.15443
1. 13373
1.13308
1.135240
1.15172
1.15104
1.135037

0.86929
0.84980
0.87031
0.87082
0.87133
0.87184
0.87236
0.87287
0.87338
0.87389
0.87441

©0.87492
0.87543
0.8759S
0.87645
0.87498
0.87749
0.87801
0.87852
0.87904
0.87955
0.88007
0.880%9
0.88110
0.88162
0.88214
0.88265
0.88317
0.8836%
0.88421
0.88473
c.88324
0.88576
0.88628
0.88680
0.88732
0.88784
0.88836
0.88888
0.688940
0.88992
0.89045
0.89097
0.89149
0.89201
0.89253
0.89306
0.89338
0.89410
0.89463
0.89515
0.89567
0.89420
0.89472
0.89725
0.89777
0.89830
0.89883
0.89935
0.89988
0.90040

1.13037
1. 14969
1. 14902
1.14834
1. 14747
1. 14499
1.14632
1. 14343
1.14498
1.14430
1. 14363
1.14298
1.14229
1. 14162
1. 14095
1. 14028
1.13961
1.13894
1.13828
1.13761
1.134694
1.13627
1.13361
1.13494
1.13428
1.13361
1.13295
1.13228
1.13162
1. 13096
1. 13029

1 1oL
i. 1709

1.12897
1.12831
1. 127635
1.12699
1.12633
1. 12567
1.12501
1.12435
1. 12369
1.12303
1.12238
1.12172
1. 12106
1.12041
1. 11973
1.11909
1. 11844
1.11778
1.11713
i.11648
1.11382
1.113517
1.114352
1.11387
1.11321
1.112S8s
1.11191
1.11126
1.11061

0.90040 |
0.90093 1
0.90146 |
0.90199 1
0.90251 |
0.90304 |
0.903%7 1
0.90410 1
0.904463 |
0.90316 |
0.90389 |
0.90621 |
0.90674 |
0.90727 1
0.90781 |
0.90834 |
0.90887 |
0.90940 |
0.90993 |
0.91046 1
0.91099 |
0.91153 |
0.91206 |
0.91239 ¢
0.91313 |
0.91366 1
0.91419 |
0.91473 |
0.91326 |
0.91380 1
0.91633 |
C.914687 |
0.91740 1|
0.91794 |
0.91847 1
0.91901 |
0.91955 1
0.92008 |
0.92082 |
0.92116 |
0.92170 |
0.92224 ' |
0.92277 |
0.92331 1t
0.92385 1
0.92439 |
0.92493 |
0.92347 |
0.92601 |
0.92635 |
0.92709 !
0.92763 i
0.92817
0.92872 1|
0.92926 1
0.92980 1
0.93034 |
0.93088 1
0.93143 |
0.93197 1|
0.93252 1§

1.11061
1.10998
1.10931
1.10867
1.10802
1.10737
1.10672
1. 10607
1.10543
1.10478
1.10414
1.10349
1.10283
1.10220
1.10158
1.10091
1. 10027
1.09963
1.09899
1.09834
1.09770
1.09704
1.09642
1.09578
1.09514
1.09450
1.09386
1.09322
1.09238
1.09195
1.09131

T ABNAT?
. VTVG/

1.09003
1.08940
1.08876
1.08813
1.08749
1.08484
1.08622
1.08339
1.08496
1.08432
1.0836%
1.08308
1.08243
1.08179
1.08116
1.08053
1.07990
1.07927
1.078464
i.07801
1.07738
1.074676
1.07613
1.07330
1.07487
1.07423
1.07362
1.07299
1.07287

0.93252 | 1.07237 1 0.946369 | 1.03333 1 &0
0.93306 | 1.07174 | 0.9646235 | 1.03493 | 39
0.933460 ! 1.07112 | 0.964681 | 1.03433 | 38
0.93415 1 1.07049 | 0.96738 1 1.03372 | 57
0.934469 1| 1.04987 | 0.96794 | 1.03312 | 36
0.93524 | 1.06923 | 0.96850 | 1.03232 ¢ 355
0.93578 1| 1.04882 | 0.96907 | 1.03192 | 34
0.93633 | 1.06800 | 0.96963 | 1.03132 | 33
0.93688 | 1.046738 | 0.97020 | 1.03072 | 32
0.93742 | 1.04476 | 0.97076 | 1.03012 1 31
0.93797 1| 1.064613 | 0.97133 | 1.02932 | 30
0.93832 | 1.04551 | 0.97189 | 1.02892 | 49
0.93906 | 1.06489 | 0.972446 ! 1.02832 | 48
0.93961 |1 1.06427 | 0.97302 1 1.02772 | 47
0.94016 | 1.063463 | 0.97359 | 1.02713 | 44
0.94071 1 1.06303 | 0.97416 | 1.02633 | 4S5
0.94125 1 1.06241 | 0.97472 | 1.02393 | 44
0.94180 | 1.086179 | 0.97329 | 1.02533 | 43
0.9423F | 1.06117 | 0.97386 | 1.02474 | 42
0.94290 | 1.0460386 | 0.97643 | 1.02414 | 41
0.94343 | 1.05994 1| 0.97700 | 1.02333 | 40
0.94400 | 1.03932 | 0.977346 | 1.02295 | 39
0.9443535 | 1.03870 ! 0.97813 | 1.02234 | 38
0.94510 | 1.05809 | 0.97870 ! 1.0217& | 37
0.945465 | 1.03747 | 0.97927 | 1.02117 | 3%
0.94420 | 1.05485 | 0.97984 | 1.02057 | 33
0.94676 | 1.035624 | 0.98041 | 1.01998 | 34
0.94731 1| 1.033462 | 0.98098 | 1.01939 | I3
0.947846 | 1.05501 | 0.98155 1 1.01879 1 32
0.94841 1 1.0343%9 | 0.98213 | 1.01820 | 31
0.946896 | 1.03378 | 0.98270 | 1.01761 | 30
0.94952 | 1.03317 | 0.98327 | 1.01702 | 29
0.93007 1| 1.03235 | 0.98384 | 1.01642 | 28
0.95062 | 1.03194 | 0.98441 1| 1.01383 | 27
0.95118 1 1.035133 | 0.98499 1| 1.01324 | 26
0.95173 1 1.03072 | 0.98536 | 1.01463 | 23
0.93229 | 1.05010 | 0.984613 | 1.014046 | 24
0.95284 1| 1.04949 | 0.98671 | 1.01347 1 23
0.95340 | 1.04888 | 0.98728 | 1.01288 | 22
0.93393 1 1.04827 | 0.98786 | 1.01229 | 21
0.954351 | 1.04746 1 0.98843 1 1.01170 | 20
0.93506 | 1.04705 | 0.98901 | 1.01112 | 19
0.953562 | 1.04444 | 0.98938 | 1.01053 | 18
0.934618 | 1.04383 | 0.990146 | 1.00994 | 17
0.93673 | 1.04322 | 0.99073 | 1.00933 | 16
0.935729 1| 1.044461 | 0.99131 I 1.00876 | 13
0.93785 ! 1.04401 ! 0.99189 | 1.00818 | 14
0.93841 | 1.04340 ! 0.99247 | 1.00739 | 13
0.95897 1 1.04279 | 0.99304 | 1.00701 | 12
0.93932 1 1.04218 | 0.99362 | 1.00642 1| 11
0.96008 | 1.04158 | 0.99420 I 1.00383 | 10
$.96064 | 1.04097 | 0.99478 i 1.00525 1 %
0.96120 | 1.04036 | 0.993346 | 1.00467 | B
0.96176 | 1.039746 | 0.99394 | 1.00408 ¢ 7
0.96232 | 1.0391353 1 0.99652 | 1.00350 I &
0.94288 ) 1.03833 ! 0.99710 | 1.00291 | 3
0.96344 | 1.03794 | 0.99768 | 1.00233 | 4
0.956400 | 1.03734 | 0.998246 ! 1.00175 | 3
0.96437 | 1.034674 | 0.99884 | 1.00118 1 2
0.96513 1 1.034613 1| 0.99942 | 1.00058 | 1
0.96349 | 1.03353 | 1.00000 | 1.00000 | ©
coT TAN coT TAN
g4 45

All-18




Table All-3.—Stadia Reduction
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Table All-3.—Stadia Reduction—Continued

4° 5° 6° 7°
Minutes
Hor. Difl Hor Diff Hor Diff Hor Dift
dist. elev. dist. elev. dist elev dist elev
0........ 99.51 6.96 99.24 8.68 98.91 1040 Il 98.51 12.10
T 99.51 7.02 99.23 8.74 98.90 10.45 98.50 12.15
4oL 99.50 7.07 99.22 8.80 98.88 10.51 98.48 12.21
6. ... 9. 49 713 99,21 8.85 98.87 10.57 98.47 12.26
8........ 99.48 7.10 99.20 8.91 98.86 10.62 98. 46 12.32
10. ... 09.47 7.25 99.19 8.97 98.85 10.68 98. 44 12.38
12........ 99.46 7.30 49.18 $.03 $8.83 10.74 48.43 12.43
14........ 99.46 7.36 99.17 9.08 98.82 10.79 98.41 12.49
18........ 99.15 7.42 99.16 9.14 98.81 10.85 98.40 12.55
18 ... 99 44 7.48 99.15 9.20 98.80 10.91 98.39 12.60
b T 99.43 7.53 99. 14 9.25 98.78 10.96 98.37 12.66
2. ... 99.42 7.59 99.13 9.31 98.77 11.02 98.36 12.72
... 99.41 7.65 99.11 9.37 98.76 11.08 98.34 12.77
26 ... 99.40 7.71 99.10 9.43 98.74 11.13 98.33 12.83
28 ... 99.3 7.76 99.09 9.48 98.73 11.19 98.3 12.88
30........ 99.38 7.82 99.08 9.54 98.72 11.25 98.29 12.94
|
32........ 99.38 7.88 99.07 9.60 98.71 11.30 98.28 13.00
4. ... o937 7.94 99.06 9.65 98.69 11.36 98.27 13.05
36........ 99.36 7.90 99.05 9.71 98.68 11.42 98.25 13.11
38 ... 99.: 8.05 99.04 9.77 98.67 11.47 98.24 13.17
40........ 99.34 8.11 99.03 9.83 98.65 11.53 98.22 13.22
2. 99.33 8.17 99.01 9.88 98.64 11.59 98.20 13.28
“.o ... 99.32 8.22 99.00 9.94 98.63 11.64 98.19 13.33
6. ... 99.31 8.28 98.99 10.00 98.61 1.7 98.17 13.39
8. 99.30 8.34 98.98 10.05 98.60 11.76 98.16 13.45
80........ 99.29 8.40 98.97 10.11 98.58 11.81 98.14 13.50
52........ 99.28 8.45 98.96 10.17 98.57 11.87 98.13 13.56
B4.. ... 99.27 8.51 98.94 10.22 98.56 i1.83 88.1i 13.61
86. ... 99.26 8.57 98.93 10.28 98.54 11.98 98.10 13.67
88.._._... 99.25 8.63 98.92 10.34 98.53 12.04 98.08 13.73
60........ 99.24 8.68 98.91 10.40 98.51 12.10 98.06 13.78
C=0.75... 0.75 0.06 0.75 0.07 0.75 0.08 0.74 0.10
C=1.00... .00 0.08 0.99 0.09 0.99 0.11 0.99 0.13
C=1.25_. 1.25 0.10 1.24 0.11 1.24 0.14 1.24 0.16
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Table All-3.—Stadia Reduction—Continued

8° 9° 10° 11°
Minutes
Hor. Diff. Hor. Diff Hor Diff " Hor Dift
dist. elev. dist. elev dist elev. dist elev.
[+ S 08 08 13,78 97 .85 15.45 96,98 17.10 96.36 18.73
p J, 98.05 13.84 97.53 15.51 96.90 17.16 96.34 18.78
. PN 98.03 13.89 97.52 15.56 96.94 17.21 96.32 18.84
6.cecue-. 98.01 13.95 97.50 15.62 96.92 17.26 96.29 18.89
. JON 98.00 14.01 7 .48 15.67 96.90 17.32 96.27 18.95
100 97.08 14.06 7.46 16.73 06.88 17.37 96.25 19.00
T 97.97 14.12 97.44 15.78 08.88 17.43 96.23 16.08
14........ 97.95 14.17 97.43 15.84 96.84 17.48 96.21 19.11
16........ 97.93 14.23 97.41 15.89 96.82 17.54 96.18 19.16
18........ 97.92 14.28 97.39 15.95 96.80 17.59 96.16 19.21
20........ 97.90 14.34 97.37 16.00 96.78 17.65 96.14 19.27
2........ 97.88 14.40 97.35 16.06 96.76 17.70 96.12 19.32
24........ 97.87 14.45 97.33 16.11 96.74 17.76 96.09 19.38
26........ 97.85 14.51 97.31 16.17 96.72 17.81 96.07 19.43
28........ 97.83 14.56 97.29 16.22 96.70 17.86 96.05 19.48
30.cc..-. 97.82 14.62 97.28 16.28 96.68 17.92 96.03 19.54
32........ 97.80 14.67 97.26 16.33 96.66 17.97 96.00 19.59
34........ 97.78 14.73 97.24 16.39 96.64 18.03 05:908 19.64
36........ 97.76 14.79 97.22 16.44 96.62 18.08 95.96 19.70
38........ 97.78 14 .84 97.20 16.50 98.60 18.14 95.93 18.78
40........ 97.73 14.90 97.18 16.585 96.57 18.19 95.91 19.80
42 ....... 97.71 14.95 97.16 16.61 96.55 18.24 95.89 19.86
4. ... ... 97.69 15.01 7.14 16.66 96.53 18.30 95.86 19.91
46._....... 97.68 15.06 97.12 16.72 96.51 18.35 95.84 19.96
48........ 97.66 15.12 97.10 16.77 96.49 18.41 95.82 20.02
50........ 97.64 15.17 97.08 16.83 96.47 18.46 95.79 20.07
52........ 97.62 15.23 97.06 16.88 96.45 18.51 95.77 20.12
S4........ 97.61 15.28 97.04 16.94 96.42 18.57 95.75 20.18
56........ 97.59 15.34 97.02 16.99 96.40 18.62 95.72 20.23
58........ 97.57 15.40 7.00 17.05 96.38 18.68 95.70 20.28
60........ 97.55 15.45 96.98 17.10 96.36 18.73 05.68 20.34
C=0.75.. 0.74 0.11 0.74 0.12 0.74 0.14 0.73 0.15
C=1.00. 0.99 0.15 0.99 0.16 0.98 0.18 0.98 0.20
C=1.25. 1.23 0.18 1.23 0.21 1.23 0.23 1.22 0.25
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Table All-3.—Stadia reduction—Continued

12° 13° 14° 15°
Minutes
Hor Diff Hor. Diff. Hor. Diff. Hor Diff.
dist elev dist. elev. dist. elev. dist elev
[+ DO 95.68 20.34 94.94 21.92 04.15 23.47 93.30 25.00
2. ... 85.65 20.39 94.91 21.97 94.12 23.52 93.27 25.05
4........ 95.63 20.44 94.89 22.02 94.04 23.58 93.24 25.10
6........ 95.61 20.50 94.86 22.08 94.07 23.63 93.21 25.15
8........ 95.58 20.55 94.84 22.13 94.04 23.68 93.18 25.20
10........ 95.50 20.60 94.81 22.18 94.01 23.73 93.16 25.28
12........ 95.53 20.66 94.79 22.23 93.98 23.78 93.13 25.30
14........ 95.51 20.71 94.76 22.28 93.95 23.83 93.10 25.35
16........ 95.49 20.76 94.73 22.34 93.93 23.88 93.07 25.40
18........ 095.46 20.81 04.71 22.39 93.90 23.93 93.04 25.45
20........ 95.44 20.87 94.68 22.44 93.87 23.99 83.01 25.50
2........ 95.41 20.92 94.66 22.49 93.84 24.04 92.98 25.55
H........ 95.39 20.97 94.63 22.54 93.81 21.09 92.95 25.60
26........ 95.36 21.03 94.60 22.60 93.79 24.14 92.92 25.65
28........ 95.34 21.08 94.58 22.65 93.76 24.19 92.89 25.70
30........ 95.32 21.13 94.55 22.70 93.73 24.24 92.86 25.75
32........ 95.29 21.18 94.52 22.75 93.70 24.29 92.83 25.80
34.... 95.27 21.24 94.50 22.80 93.67 24.34 92.80 25.85
36........ 95.24 21.29 94 .47 22.85 93.65 24.39 92.77 25.90
38. ....... 95.22 2]1.34 94.44 22.91 83.62 24.44 92.74 25.95
40........ 95.19 21.39 94.42 22.96 93.59 24.49 92.71 26.00
42........ 95.17 21.45 94.39 23.01 93.56 24.55 92.68 26.05
44........ 95.14 21.50 94.36 23.06 93.53 24.60 92.65 26.10
46........ 95.12 21.55 94.34 23.11 93.50 24.65 92.62 26.15
48 .. _.... 95.09 21.60 94.31 23.16 93.47 24.70 92.59 26.20
50........ 95.07 21.66 94.28 23.22 93.45 24.75 92.56 26.25
52........ 95.04 21.71 94.26 23.27 93.42 24.80 92.53 26.30
S4........ 95.02 21.76 94.23 23.32 93.39 24.85 92.49 26.35
56....... 94.99 21.81 94.20 23.37 93.36 24.90 92.46 26.40
58........ 94.97 21.87 94.17 23.42 93.33 24.95 92.43 26.45
60........ 94.94 21.92 94.15 23.47 93.90 25.00 92.40 26.50
C=0.75 0.73 0.16 0.73 0.17 0.73 0.19 0.72 0.20
C=1.00 0.98 0.22 0.97 0.23 0.97 0.25 0.96 0.27
C=1.28 1.22 0.27 1.21 0.29 1.21 0.31 1.20 0.34
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Table All-3.—Stadia Reduction—Continued

16° 7° 18° 19°
Minutes
Hor. Diff. Hor. Diff Hor Diff Hor. Dif
dist elev. dist elev diat. elev dist. elev
0........ 92.40 26.50 01.45 27.96 90.45 29.39 89.40 30.78
2. ... 92.37 26.55 01.42 28.01 90.42 20.44 89.36 .83
! P 92.34 26.59 $1.3% 28.06 80.38 29.48 88.33 30.87
6........ 92.31 26.64 91.35 28.10 90.35 29.53 89.29 30.92
8........ 92.28 26.69 91.32 28.15 90.31 20.58 89.26 30.97
10........ 92.25 26.74 91.29 28.20 90.28 29.62 89.22 31.01
i2........ 92.22 206.79 $1.26 28.25 80.24 28.67 85.18 31.38
14........ 92.19 26.84 91.22 28.30 90.21 2?.72 89.15 31.10
16........ 92.15 26.89 91.19 28.34 90.18 29.76 89.11 31.15
18 ... 92,12 26,94 91.18 28.39 90,14 20.81 89.08 31.19
20:....... 92.09 26.99 1.12 28.44 90.11 20.86 89.04 31.24
22 .._.... 92.06 27.04 91.09 28.49 90.07 29.90 89.00 31.28
24 ....... 92.03 27.09 91.06 28.54 90.04 29.95 88.96 31.33
26........ 92.00 27.13 91.02 28.58 90.00 30.00 88 92 31.38
28........ 91.97 27.18 90.99 28.63 89.97 30.04 88.89 31.42
30........ 91.93 27.23 90.96 28.68 89.93 30.09 88.86 31.47
32........ 91.90 27.28 90.92 28.73 89.90 30.14 88.82 31.51
34........ 91.87 27.33 90.89 28,77 80 .86 30.19 88.78 31.88
36........ 91.84 27.38 90.86 28.82 89.83 30.23 88.75 31.60
38........ 91.81 27.43 90.82 28.87 80.79 30.28 88.71 31.65
40........ 91.77 27.48 90.79 28.92 89.76 30.32 88.67 31.69
42........ 91.74 27.52 90.76 28.96 89.72 30.37 88.64 31.74
44........ 91.71 27.57 90.72 29.01 89.69 30.41 88.60 31.78
46..._.... 9].68 27.62 90.69 29.06 89.65 30.46 88.56 31.83
8. ....... 91.65 27.67 90.66 29.11 89.61 30.51 88.53 31.87
50........ 91.61 27.72 90.62 29.15 89.58 30.55 88.49 31.92
52........ 91.58 7.77 90.59 29.20 89.54 30.60 88.45 31.96
S54........ 91.55 27.81 90.55 29.25 89.51 30.65 88.41 32.01
56____.._. 91.52 27.86 90.52 29.30 89 .47 30.689 88.38 32.05
88........ 91.48 27.91 90.48 29.34 89.44 30.74 88.34 32.09
.. ...... 81.45 27.90 80.45 25.3% 8%.40 30.78 88.30 32.14
C=0.75... 0.72 0.21 0.72 0.23 0.71 0.24 0.71 0.25
C=1.00... 0.96 0.28 0.95 0.30 0.95 0.32 0.94 0.33
C=1.25... 1.20 0.3% 1.19 0.38 1.19 0.40 1.18 0.42
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Table All-3.—Stadia Reduction—Continued

20° 21° 22°¢ 3°
Minutes
Hor Diff. Hor. Diff. Hor Diff. Hor. Diff
dist elev. dist. elev dist. elev. dist. elev.

0........ 88.30 32.14 87.18 33.46 85.97 34.73 84.73 35.97
b S 88.26 32.18 87.12 33.50 85.93 34.77 84.69 36.01
4. ...... 88.23 32.23 87.08 33.54 85.89 34.82 84.65 36.08
6...-.... 88.19 32.27 87.04 33.59 85.85 34.86 84.61 36.09
8..co.-.. 88.15 32.32 87.00 33.63 85.80 34.90 84.57 36.13
10........ 88.11 32.36 86.96 33.67 85.76 34.94 84.52 36.17
12........ 88.08 32.41 86.92 33.72 85.72 34.98 84.48 36.21
M4........ 88.04 32.45 86.88 33.76 85.68 35,02 84.44 36.25
16........ 88.00 32.49 86.84 33.80 85.64 35.07 84.40 36.29
18........ 87.96 32.54 86.80 33.84 85.60 35.11 84.35 36.33
20........ 87.93 32.58 86.77 33.89 85.56 35.15 84.31 36.37
2. ....... 87.89 32.63 86.73 33.93 85.52 35.19 84.27 36.41
24........ 87.85 32.67 86.69 33.97 85.48 35.23 84.23 36.45
2. ....... 87.81 32.72 86.65 34.01 85.44 35.27 84.18 36.49
28........ 87.77 32.76 86.61 34.06 85.40 35.31 84.14 36.53
30........ 87.74 32.80 86.57 34.10 85.36 35.36 84.10 36.57
32........ 87.70 32.85 86.53 34.14 85.31 35.40 84.06 36.61
4. ... 87.66 32.89 86.49 34.18 85.27 35.44 84.01 36.68
36 ... 87.62 32.93 86.45 34.23 85.23 35.48 83.97 36.69
38........ 87.58 32.98 86.41 34.27 85.19 35.52 83.93 36.73
40........ 87.54 33.02 86.37 34.31 85.15 35.56 83.89 36.77
42 ... ... 87.51 33.07 86.33 34.35 85.11 35.60 83.84 36.80
4“4 .. 87.47 33.11 86.29 34.40 85.07 35.64 83.80 36.84
46........ 87.43 33.15 86.25 34.44 85.02 35.68 83.76 36.88
48 . ...... 87.39 33.20 86.21 34.48 84.98 35.72 83.72 36.92
SO........ 87.35 33.24 86.17 34.52 84.94 35.76 83.67 36.96
52 .. ... 87.31 33.28 86.13 34.57 84.90 35.80 83.63 37.00
S54........ 87.27 33.33 86.09 34.61 84.86 35.85 83.59 37.04
56........ 87.24 33.37 86.05 34.65 84.82 35.89 83.54 37.08
588........ 87.20 33.41 86.01 34.69 84.77 35.93 83.50 37.12
60........ 7.16 33.46 85.97 34.73 84.73 35.97 83.46 37.16
C=0.75... 0.70 0.26 0.70 0.27 0.69 0.29 0.69 0.30
C=1.00... 0.94 0.35 0.93 0.37 0.92 0.38 0.92 0.40
C=1.25... 1.17 0.44 1.16 0.46 1.15 0.48 1.15 0.50
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Table All-3.—Stadia Reduction—Continued

24° 25° 26° 27°
Minuter
Hor. Diff. Hor. Diff Hor Diff. Hor. Difl.
dist. elev. dist. elev dist elev., dist. elev.

O........ 83.46 37.16 82.14 38.30 80.78 39.40 79.39 40.45
2 ... 83.41 37.20 82.04 38.34 80.74 39.44 79.34 40.49
4. ... 83.37 37.23 82.05 38.38 80.69 39.47 79.30 40.52
6........ 83.33 37.27 82.01 38.41 80.65 39.51 79.25 40.55
8........ 83.28 37.31 81.96 38.45 80.60 30.5¢ || 9.2 40.59
10........ 83.24 37.35 81.92 38.49 80.55 39.58 79.15 40.62
12. ....... 83.20 37.39 81.87 38.53 80.51 39.61 79.11 40.66
14........ 83.15 37.43 81.83 38.56 80.46 39.65 79.06 40.69
16........ 83.11 37.47 81.78 38.60 80.41 39.69 79.01 40.72
18........ 83.07 37.51 81.74 38.64 80.37 39.72 78.96 40.76
20........ 83.02 37.54 81.69 38.67 80.32 39.76 78.92 40.79
22 ... 82.98 37.58 81.65 38.71 80.28 39.79 78.87 40.82
24 . ...... 82.93 37.62 81.60 38.75 80.23 39.83 78.82 40.86
26........ 82.89 37.66 81.56 38.78 80.18 39.86 78.77 40.89
28. ....... 82.85 37.70 81.5!1 38.82 80.14 39.90. 78.73 40.92
30........ 82.80 37.74 81.47 38.86 80.09 39.93 78.68 40.96
32........ 82.76 37.77 81.42 38.89 80.04 39.97 78.63 40.99
34........ 82.72 37.81 8).38 38.93 80.00 40.00 78.58 41.02
36........ 82.67 37.85 81.33 38.97 79.95 40.04 78.54 41.06
38........ 82.63 37.89 81.28 39.00 79.90 40.07 78.49 41.09
40........ 82.58 37.93 81.24 39.04 79.86 40.11 78.44 41.12
42 ... ..., 82.54 37.96 81.19 39.08 79.81 40.14 78.39 41.16
4. ..., 82.49 38.00 81.15 39.11 79.76 40.18 78.34 41.19
46........ 82.45 38.04 81.10 39.15 79.72 40.21 78.30 41.22
48 ... 82.4) 38.08 81.06 39.18 79.67 40.24 78.25 41.26
S0........ 82.36 38.11 81.01 39.22 79.62 40.28 78.20 41.29
52........ 82.32 38.15 80.97 39.26 79.58 40.31 78.15 41.32
S4........ 82.27 38.19 80.92 39.29 79.53 40.35 78.10 41.35
56........ 82.23 38.23 80.87 39.33 79.48 40.38 78.06 41.39
58........ 82.18 38.26 80.83 39.36 79.44 40.42 78.01 4].42
60........ 82.14 38.30 80.78 39.40 79.39 40.45 77.96 4] .45
C=0.75 0.68 0.31 0.68 0.32 0.67 0.33 0.66 0.35
C=1.00 0.91 0.41 0.90 0.43 0.89 0.45 0.89 0.46
C=1.25 1.14 0.52 1.13 0.54 1.12 0.56 1.11 0.58

All-25



Table All-3.—Stadia Reduction—Continued

28° " 29° 30°
Minutes
Hor. Difl. Hor Diff Hor Diff
diat. elev. Il dist. elev. dist elev
Y 7.96 41.45 '76.50 42.40 75.00 43.30
D NP 77.91 41.48 76.45 42.43 74.95 43.33
B e aae————- 77.86 41.52 76.40 42.46 74.90 43.36
B ceeeaeana————— 77.81 41.55 76.35 42.49 74.85 43.39
S 77.77 41.58 76.30 42.53 74.80 43.42
10n e e e e e eeeeamaan—————- 77.72 41.61 76.25 42.56 74.75 43.45
1 T 77.67 41.65 76.20 42.59 74.70 43.47
T TP 77.62 ii.68 76.15 i2.62 74.85 43.50
1 S 77.57 41.71 76.10 42.65 74.60 43.53
1 T 77.52 41.74 76.05 42.68 74.55 43.56
. 77.48 41.77 76.00 42.71 74.49 43.59
D~ T T 77.42 1.81 75.95 42.74 74.44 43.62
Y T 77.38 41.84 75.90 2.77 74.30 43.85
20 e e——————- 77.33 1.87 75.85 42.80 74.34 43.67
D Y 77.28 41.90 75.80 42.83 74.29 43.70
80.. e 77.23 4]1.93 75.75 42.80 74.24 43.73
L S 77.18 41.97 75.70 42.89 74.19 43.76
L SN 77.13 42.00 75.65 42.92 74.14 43.79
B8 et aeeaa——————— 77.00 42.03 75.60 29 || 74.00 43.82
L U 77.04 42.06 75.55 42.98 74.04 43.84
Y S, 76.99 42.09 75.50 43.01 73.99 43.87
Y P 76.94 42.12 75.45 43.04 73.93 43.90
Ty ST 76.89 42.15 75.40 43.07 73.88 43.93
M8, et 76.84 42.19 75.35 43.10 73.83 43.95
B8 oo 76.7 42.22 75.30 43.13 73.78 43.98
B0, oo eeaeaaaes 76.74 42.25 75.25 43.16 73.73 44.01
Y PSR 76.69 42.28 75.20 43.18 73.68 44.04
Y S 76.64 42.31 75.15 43.21 73.63 44.07
T S 76.56 42.34 75.10 43.24 73.58 44.09
¥ S 76.55 42.37 75.05 43.27 73.52 44.12
L Y 76.50 42.40 75.00 43.30 73.47 4.15
Cm0.78e e oot 0.66 0.36 0.65 0.37 0.65 0.38
Co1.00. -+ 0.88 0.48 0.87 0.49 0.86 0.51
(oL I L S 1.10 0.60 1.09 0.62 1.08 0.64
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APPENDIX 111

SAMPLE SURVEY FIELD NOTES

The field notes contained in this Appendix are
presented to show you, the EA2 survey party chief or
the EAL supervisor, how a series of notes are indexed
and arranged in a field notebook For completeness, the
field notes shown in[appendix M of the EA3 TRAMAN
are repeated in this Appendix.

The field notes in this Appendix are samples of the
types of notes that are kept in surveying. They are not
intended to describe how the notes should be kept. That
is up to you. You are the one who decides what minimum
information is necessary to achieve complete notes, and
you are the one who decides how that information is to
be recorded. As you are well aware, note keeping is not
only an art that makes your notes clean and legible but
it is also a science that makes your notes meaningful and
correct.

Figures Alll-1 and Alll-2 are samples of the front
page and index of a notebook. The front page should be
filled out as required by your unit. A separate book
should, when possible, be kept for each major project.
The index should show all surveying projects by page
number and must be kept up-to-date at all times.

An example of recording horizontal measurements
is shown in figure AllI-3. To record taping problems,
record distance measured (by parts of tapes, if
measured) going from one station to the next. Record
in the direction in which measured; that is, down for
forward measurements, up for backward measure-
ments.

A page check of a direct-level circuit is shown in
figure Alll-4. As you recall, when page checking you
are determining that the difference between the sum of
the backlights and the sum of the forsights is equal to
the difference in elevation between the initial
benchmark or turning point and the final benchmark or
turning point. For direct-level notes exceeding one page,
the page check should always be made for each separate
page of the notes. The final page should, in addition,
show also a check from start to finish of the entire
circuit. Remember, too, that when making a page check,
you are checking only the accuracy of the arithmetic,
not the accuracy of the level shots.

Figure Alll-5 shows horizon closure for a traverse
station. In this example, each angle was repeated twice,

Alll-1

once direct and once reverse, using the procedures you
studied in[chapter 13 of the EA3 TRAMAN for
measuring angles by repetition.

Turn all angles, direct and reverse, to the right.
Enter means, and if mean does not match single reading
to +30", reshoot the angles. Never proceed to the next
station until horizon closure (360° +30") has been
achieved.

Figures Alll-6 and Alll-7 show, respectively, notes
for a station-angle traverse and a deflection-angle
traverse.
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Figure Alll-1.—Front page of a notebook.
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Figure Alll-2.—Index.

The set of horizontal angle control notes shown in
figure AllI-8 indicates that the instrument was first set
up over station 0 + 00 and indexed on point No. 1. The
horizontal angle (to the right) to Pl No. 1 was then
turned, as well as the horizontal angle to a church
steeple. This locates the traverse and ties it to a point that
will not be disturbed The instrument was then moved
to PI No. 1 and the deflection angle between 0 + 00 and
PI No. 2 was turned (twice), making sure that the angle
was recorded with its proper direction: right (R). The
instrument was then moved to Pl No. 2 and the
procedures repeated

‘The set of horizontal taping notes in figure AllI-9
shows the proper way to tape and record distances
between points. The line in question is taped in both
directions, showing each distance and the mean
distance. The mean distance must be within 1 in 5,000,
or third-order accuracy. A good complete sketch is
required.

Differential leveling notes are shown in figure
Alll-10. When making the page check do not add the
foresight for station 0 + 00, as it is a side shot. Also, note
that the stadia distance to 0 + 00 has been omitted for
the same reason. When making your sketch, you do not
need to show the backsight and foresight distances on
the sketch-only on the traverse points, and so forth,
normally found on a sketch.

Horizontal curve notes (fig. Alll-11) should include
all the curve data plus the deflection angles that are to
be turned during the layout of the curve. The sketch
should be as shown here. All stations that were staked
out should be shown and labeled on the sketch.

Profile and cross-section level notes (fig. Alll-12)
are best recorded from the bottom to the top of the page.
The left-hand side of the notes should contain columns
for stations, backsight (+), height of instrument (HI),
foresight (-), and elevations. The right side, as shown,
has left, center-line, and right columns. The top number

Alll-2
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Figure Alll-3.—Horizontal taping.

is the ground elevation at that point, the center number
is the rod reading, and the bottom number is the
perpendicular distance to the centerline. An additional
example of profile levels is shown in figure AllI-13.

Slope-stake notes (fig. Alll-14), as with profile
notes, are best recorded from the bottom to the top of
the page. As you see in the figure, in addition to grade
rod, the right-hand page of the notes has left, center-line,
and right columns. In these columns the amount of cut
or fill, ground rod, and the distance of the slope stakes
from the center line are recorded for each station.

Notes for a building layout are shown in figure
Alll-15. Building corner numbers on the sketch must
agree with the designation on the left-hand side of the
notes. Grade rod setting is computed in the field. Batter
elevations are entered in the first column on the
right-hand side of the notes—after having been
computed at the jobsite. The sketch must show all
pertinent data for locating the building.

Typical notes for a plane-table survey are shown in
figure Alll-16.

Alll-3
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Figure Alll-9.—Horizontal taping between stations.
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Figure Alll-10.—Differential leveling.

Alll-10




A MANEAS
HORIZONTAL CUPVE LAVOLT 2 45F4s WSr____ 16
oesiananon ML LOY AVE LY TEMADoan 20448 18 ﬁf ZOHER NO 257/
s74  |cworo |oere % oestRg REMARKS
- o0’ Ve 2| 2/%28° P AR
#59 £%38° /) . A 4 wo S /0
7¢00 338° . / | Z# 4500 ll TEMP. 84°
450 S%38° ) /25 28" :
_ 800 Z %348 VAl = |5 r0922 l 7211./
r50 %38’ VA | 25A8.33 I 4”
PIEsZ2TE /0%¢’ Pr | B rr755 | — /[
2 =| 776257 7™
£ = 1275 : , /, — g
v =| /25827 y 7 f
C -| 2078 ey |
Ca =| 27557 . f 7|roo
g - 2238’ PXE RO / A
-7 L2068 6 +p0
|
|| Acedoe
| seda
| H
! |
ucw
/A
I3 . [l . 9% GALAGHER BLYVO.
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APPENDIX IV

OTHER USEFUL REFERENCES

NOTE: Listed in this Appendix are a few references that you may find useful
when assigned to duty outside the Naval Construction Force. They are NOT required
study for advancement. Following each reference is a brief description of its purpose.

Facilities Planning Criteria for Navy and Marine Shore Installations
(NAVFAC P-80)

This publication provides planning criteria for determining the requirements for
shore-based facilities needed to support Fleet and Marine Corps Operations. In
addition, these criteria are used to evaluate the adequacy of existing facilities, to
identify facility deficiencies or excesses, and to validate construction project
submittals.

Facilities Projects Manual (OPNAVINST 11010.20 SERIES)

This instruction provides detailed guidance for the administration of facilities
projects at naval shore activities. It includes definitions of the various typesof special
projects and the preparation and submittal procedures for special projects.

Naval Mobile Construction Battalion Facilities (NAVFAC P80.2)

This publication is similar in purpose to NAVFAC P-80, described above;
however, it is tailored specifically to facilities needed to support Naval Mobile
Construction Battalion Operations.

Shore Facilites Planning Manual (NAVFACINST 11010.44 SERIES)

T’his instruction explains the process for the planning of shore facilities. It
provides guidance on the preparation of Military Construction (MILCON) and
Nonappropriated Funded (NAF) project documentation, and for the preparation of
site approval documentation required for MILCON, NAF, and special projects.
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APPENDIX V

UNIFIED SOIL CLASSIFICATION
SYSTEM

The figure and tables in[appendix Virelate to identification and classification of
soil.

Table AV-1 presents useful information concerning the Unified Soil
Classification System.

Figure AV- 1 concerns the classification of soil after the soil has been visually
identified as coarse grained, fine grained, or highly organic.

Table AV-2 shows soil characteristics pertinent to roads and airfields.

Table AV-3 shows soil characteristics pertinent to embankments and
foundations.

ALL FOLDOUTS REMOVED
from APPENDIX V
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APPENDIX VI

ANSWERS

NOTE: This appendix provides answers to the review questions found at the
end of each chapter of this TRAMAN. When a question was drawn from a source
other than this TRAMAN, the reference source is included with the answer.

Al. Footing abutment, pile abutment, and concrete abutment.

A2. The numbers of rows of piles. A bent has one row of piles; a pier has two
or more rows.

A3. Foundation bed, footing, and foundation wall.

A4. A sheet pile.

A5. A mole.

A6. The W12 x 50 wide flange shape. Because it has a greater cross-sectional

areaq.

A7. The type of construction that uses masonry walls to support floor and
roof loads.

A8. According to Steelworker 3 &2, NAVEDTRA 10653-G, page 12-10, girts
are used primarily as attachment members for the metal siding.

Al. The transmission system and the distribution system.

A2. The radial distribution system.

A3. To step down primary voltage to utilization level.

A4. On a crossarm or spool rack located below the primary mains.

A5. When they are shown to be more economical or when special
circumstances warrant the use of concrete poles.

A6. Number size, type, voltage, and location.

A7. The level of underground water that has collected over an impervious
stratum.

A8. Water quantity, reliability, and quality.

A9. NEVER. Water distribution and sewage collection piping must always be
separated.

AI0. To pump sewage from a lower level to a higher level because gravity flow
is no longer possible or practical at the lower level.

Al. (A) Traveled way, (B) shoulder, (C) crown, (D) base course, (E) subbase
course, (F) surface or surface course.
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A2. Superelevation.

A3. Final cross sections.

Al. (A) Architectural, (B) civil (C) mechanical, (D) structural.
A2. D.

A3. The roles of the condenser and evaporators can be reversed so that the
heat pump can be used for both heating and cooling.

A4. Temperature, humidity, and air motion. (Source: Utilitiesman 3,
NAVEDTRA 12532, page 10-41.)

A5. Policy and Procedures for Project Drawing and Specification
Preparation, MIL-HDBK-1006/1.

A6. Centimeter. (Source: MIL-HDBK-1006/1.)
A7. Vertical.

A8. The letter P. (Source: MIL-HDBK-1006/1.)
A9. Never.

A10. To make sure the drawing can be clearly reproduced.

Al. NAFACENGCOM guide specifications.

A2. Specifications take precedence over drawings.

A3. 16.

A4. Division 2: Site Work

Ab5. Part 3: Execution.

A6. Seabee Planner’s and Estimator Handbook, NAVFAC P-405.
A7. 94 cubic meters.

A8. 5 percent. (Source: Seabee Planner’s and Estimator’s Handbook,
NAFAC P-405, appendix C.)

A9. Facilities Planning Guide, NATFAC P-437.
A10. Volume II, Part 3 (Assemblies).

[Chapter €

Al. The vertical axis.
A2. Three times.

A3. To make the line of sight parallel to the horizontal axis of the instrument
so that the line of sight will generate a true horizontal plane when the
instrument is rotated about the vertical axis.

A4. To enable you to use any point on the vertical cross hair when you are
measuring angles or running lines.

A5. Only when a low degree of accuracy can be tolerated and an adjustment
cannot be made immediately.
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[Chapter 7]

Al. Barometric leveling and trigonometric leveling.

A2. (A) 398.303 meters, (B) —46.506 meters. (If your answer to Part A is

incorrect, then you should review Engineering Aid 3, pages 12-18 and
Alll-13.)

A3. (A) 0.08 feet, (B) no.

A4. (A) -0.21 feet, (B) +23.02 feet.
A5. 0 feet.

A6. 1/959 (or 1/1,000).

A7. N47°45°E.

A8. 8,520 square feet.

Al. Topographic control is the establishment of the horizontal and vertical
control points from which the location and elevation of all topographic
details are determined.

A2. 0.05 distance in miles. No.

A3. (A) 243 feet, (B) +28.1 feet, (C) 202.4 feet.

A4. (A) 566 feet, (B) 327.3 feet.

Ab5. The vertical distance between adjacent contour lines.

A6. Either a summit or a depression.

Al. Wingnut B. (Source: Engineering Aid 3, NAVEDTRA 10696.)

A2. Inside the triangle of error.

A3. Progression or plane-table traverse.

A4. Correct H-Dist = 365; Product = + 7.3; DE = +0.6; Elev = 117.3.
Ab. For any given area distortion is nearly the same in all directions.
A6. SMTV.

A7. 1,174 miles.

Al. Reconnaissance, preliminary, and final-location survey phases.

A2. To make installation, inspection, and maintenance of the line easier and
to lessen the requirement for tree trimming.

A3. The water remaining after absorption, evaporation, and transpiration.
A4. 95.92 feet.
A5. (A) 233.3 square feet, (B) 480.7 cubic yards.

A6. A distance at which the cost of haul equals the cost of excavation.
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A7. (C) The degree of accuracy required.
A8. 25 feet.
A9. 0.27974.

A10. Interior angles.

Chapter 11

Al. Station at PC: 19 + 11.71
Station at PI: 23 + 84.28
Station at PCC: 27 + 68.85
Station at PI,: 29 + 66.62
Station at PT, 31 + 43.85

A2. d,=1052.1, d,=2°37.9°, d = 6°, C,= 31.13fi, C,= 43.84ft, C = 99.81 ft.

A3. 6 stations (600 feet).

A4, (A) 124.80 feet, (B) 128.00 feet, (C) 128.80 feet, (D) 128.25 feet,
(E) Station 14 + 67, elevation on tune equals 129.0 feet.

A5, (A) 652.00 feet, (B) 624.00 feet, (C) 636.67 feet, (D) 643.20 feet,
(E) Station 11 + 00, elevation = 652.00 feet. (The turning point is the
high or low point on a vertical curve. When the tangent grades are equal,
the high or low point will be at the center of the tune. When the tangent
grades are both plus, the low point is at the PVC and the high point is at
the PVT. When both tangent grades are negative, the high point is at the
PVC and the low point is at the PVT. When unequal plus and minus
tangent grades are encountered, the high or low point will fall on the side
of the curve that has the flatter gradient.)

Al. Electromagnetic EDMs and electro-optical EDMs.

A2. 729.35 meters.

A3. Electronic positioning systems.

A4. The lock mode.

Chapter 13

Al

A2.
A3.

A4

A5
A6.
A7.

To determine the moisture content at which the maximum density for a
given compactive effort occurs.

(A) Proctor, (B) 25.

To ensure that densities obtained in the field conform to the project
specification requirements.

The bulk density can change due to varying temperature and humidity
conditions.

Shear.
Type V (sulphate-resistant portland cement).

The aggregate contains exessive organic material.
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A8. Hairline cracking.

A9. Water that is in excess of the amount needed for a saturated, surface-dry
condition.

A10. For improved watertightness and increased resistance to frost action.

A1l1l. The chemical reaction between cement and water that causes a concrete
to harden.

A12. When the test specimen breaks outside the middle third of span length by
less than 5 percent.

A13. By heating, dissolution, and emulsifiication.
A14. The volubility test.
A1l5. A distillation test.

Chapter 14
Al. 75 man-days.
A2. Indirect labor.

A3. 61 percent. (Source: NMCB Operations Officer’s Handbook,
COMSECOND/COMTHIRDNCBINST 5200.2A, Section IV.)

A4. 150 man-days. (Source: NMCB Operations Officer’s Handbook,
COMSECOND/THIRDNCBINST 5200.2A[ appendix 1))

A5. Commander, THIRD Naval Construction Brigade.

A6. So that you can (1) get all of the information needed for the job from the
person requesting it and (2) pass this information on to the person to
whom you are assigning the job.

Chapter 15
Al 24.
A2. 0600.

A3. The angular distance of a celestial body measured north or south of the
celestial equator along the hour circle of the body.

A4. Over the south celestial pole.
A5. N43°03".
A6. S76°55°00.1E.

A7. The calculation of the length of the sides can be cross-checked using
different routes.

A8. A primary triangulation station is used as an instrument station and a
sighted station. A secondary station is used only for sighting.

A9. 38°22°18.25”.

Chapter 16
Al 4.
A2. True.
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A3. 4.

A4. (A) 21.18 ercent, (B) 74.25 percent, (C) 4.57 percent, (D) SP.
A5. (A) LL =43, (B) PI = 18, (C) CL.

A6. 4.

[Chapter 17
Al. (A) 1 1/2 inches, (B) 33.0 gallons, (C) 860 pounds, (D) 1,848 sacks,
(E) 333.9 tons.
Al. Lime.
A2. Clayey soils.

A3. Sieve analysis, Atterberg limits test, moisture-density test, and freeze-
thaw test.

A4. A CBR mold. (Source: NAVFAC MO-330, chapter 5))
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A

Advanced base functional components[5-8] to[5-11]

Airfields,[3-15] to[3-19]
airfield surveys[ 10-25 to[10-26]
surfaces[3-17] to[3-19
terminology,[3-15 to[3-17]
Area computations[ 7-14 td 7-24|
area by trapezoidal rule[ 7-19 td 7-20]
coordinate method[ 7-17 to[7-19]
counting squares[ 7-20]
DMD method, 7-1% td7-17]
double parallel distance method,[7-17]
parcels that include curves, 7-21 td 7-24]
planimeter method[_7-20 to[7-21]
Astronomy,[15-2] to[15-14]
astronomical tables[ 15-7 to 15-10]
astronomical triangle[ 15-7]
celestial system,[15-4]
declination,[15-11],[15-18]
horizon system[15-4 to[15-7]
local hour angle,[15-13
meridian angle[15-14]
polar distance,[15-14]
terrestrial system|_ 15-2 to[15-4
time diagram[15-11 td 15-13
zenith distance[1-14

B

Barometric leveling,[7-1]
Beaman stadia ard, 8-7 tq 8-§
Bearing tests[ 13-10 to[13-15]
CBR test[13-11 to[13-15]
penetration test[ 13-13 to[13-15]

INDEX

Bituminous-pavement materiald, 13-35 to[13-39]
aggregate tests| 13-45 td 13-48|

Bituminous cements[ 13-35 to[ 13-39]
asphalts[ 13-36][13-41]
characteristics[ 13-39 to[ 13-41]
cutbacks,_13-36 td 13-38|[13-41
emulsions[ 13-38[ 13-42|
field identification [ 13-41 to[ 13-42
laboratory tests| 13-47 to 13-45]|
road tars[ 13-3§ to[13-39][13-42]

Bituminous mix design| 13-48 tq 13-51] 17-10| to
17-22

cold-mix pavement test[ 17-21 td 17-22]
density and voids determination[13-49
job-mix formula,[17-21]
Marshall method[17-17 to[17-21]
procedures,[17-11]
stability and flow determination_13-49 td 13-50]
surface area method[17-22]

Bituminous stabilization_18-7 td 18-8|
mix design,[18-8]
soil gradation[18-7]
types of bitumen[18-8|

Bridge construction -1 to[1-5]
abutments,[2-1]
bents,[1-3]
flooring,[1-4]
piers,[1-4
stringers, [1-4]

C

Cement identification tests[ 13-20
Cement types[13-19
Chain of polygons, 15-25
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Chain of quadrilaterals[15-26]
adjustment_15-35 to 15-37]
Chain of single triangles[15-25]
adjustment{,_15-34 td 15-35
Checking drawings[4-10 to[4-12[14-5]
Coefficient of curvature,[16-14
Coefficient of uniformity, [16-13] to[16-14
Compaction test[ 13-1 td 13-5
Compactive effort,[13-1]
Computation mistakes[ 7-27]
identifying computation mistakes]_7-27 to[ 7-29]
Concrete admixtures[ 13-27 to[13-28|
Concrete aggregate[ 13-21 td 13-27
color test for organic matter,[13-24]
properties[ 13-21 td 13-22|
tests[ 13-27 td 13-21]
Concrete composition[13-19 to[13-27]
Concrete curing
Concrete designi 17-1 to[17-10]
absolute volume method[ 17-5 to[ 17-8|
aggregate[17-2|
air entrainment,[17-2]
materials estimate,_17-9 td 17-10
mix proportions,[17-1] to[17-3
moisture adjustment]_17-8 to[17-9]
trial batch method[ 17-3 to[17-5]
water-cement ratio,[17-1]
Concrete tests[ 13-29 to[13-35]
air-content test[ 13-29]
compressive strength[_13-37 to 13-32]
flexural-strength test[ 13-37 td 13-33|
rebound method 13-34|
slump test[13-29]
Construction surveys[ 10-14 to[10-23
as-built surveys[10-14]
culvert and bridge layout[ 10-15 to[10-19

Construction surveys-Continued
cut sheets] 10-23 td 10-23
sewer stakeout[ 10-19 to[10-21
underground electrical layout[10-21 to[10-22]
Contour lines[8-12]
characteristicd,_8-16 td 8-20]
control points,|8-14
cross profiles,[8-15]
grid coordinate system,
interpolating contour lines,_8-22 td 8-23]
map scales[ 8-20
tracing contours[8-13]
Cross sections[ 3-7 to[3-10]

D

Density test] 13-5 to[13-10[18-6
nuclear moisture-density meter[ 13-8 to[13-10]
sand-displacement method,_13-5 td 13-8|
Distillation test[ 13-43
Drafting room layout[ 14-4
Drainage systems 3-10 td3-13
culverts[3-13
diversion ditches[3-13
interceptor ditches[3-13
roadway ditches[ 3-11 td 3-13
Drawing divisions,[4-1] to[4-4)
civil,[4-1]
electrical [4-3]
mechanical [4-2]
Drawing filing system,[14-4]

E

Earthwork computations|_10-7 to[10-12
ared 10-7 to[10-10
volume [10-10 to[10-12

Editing drawings|_4-10 to[4-12]
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Electrical power system[2-1 td 2-14
control and protection devices[2-5]
distribution system[2-2 td 2-5l
distribution system drawings[2-11 to[2-14]
poles and guys[2-6 to[2-9
transformers_ 2-4 to[2-5
transmission system[2-2|

Horizontal curves—Continued

chord definition,[11-5]
curve formulas[11-§ to[11-7

layout,[11-10
terminology,[11-2f to[11-4]
types,[11-2

HVAC systems[ 4-4 to[4-1]

Electronic distance-measuring equipment]_12-1 to[ 12-5]

light wave instruments,[12-1]

microwave instruments,[12-1]

slope distance reduction[12-3 td 12-5|
Electronic positioning systems,[12-5|
Engineering division[ 14-3 to[ 14-13|

drafting and reproduction section[_14-3 to[14-8

field engineering section[14-8) to[14-11]

materials testing section[_14-11 td 14-13]
Engineering technical library[14-5

F

Fasteners[ 1-14 to[1-16|

driftpins, [1-15]

shear plates,[1-15]

split rings,[1-15]

timber fasteners and connectors[1-14 to[1-16]

toothed rings,[1-16]
Fineness modulus[ 13-23
Flash point tests[13-44]
Foundations[1-5 to[1-6]
Freeze-thaw test[ 13-23[18-7]
French drain[3-10]

G
Geological surveys,[16-1] to[16-3]
H

Horizontal curves[3-3 to[3-4][11-1l to
arc definition,[11-4]

air-conditioning systems[ 4-7 td 4-10)
drawings,[4-10]

radiant-heating systems,[4-7]
steam-heating systems,[4-6]
water-heatings systems,[4-6]

Hydrometer analysis| 13-16| to|13-19

Instrument adjustment] 6-2 to[6-9]

level adjustment 6-3 td 6-5
minor repairs and replacement,[6-9]
transit adjustment[ 6-§ to[6-9]

Instrument care[ 6-1 td6-2|

L

Land surveyor responsibilities[ 10-33|
Land surveys| 10-30 to 10-37

monuments] 10-34
precision,[10-36]
procedures,[ 10-34]

Laser level[ 12-6 to[12-§
Latitude[ 15-14 to[15-17

by altitude of the sun[15-15

Level computations[ 7-4 to[7-7]

INDEX-3

adjusting intermediate bench marks elevations,
7-5

adjusting level netd, 7-6 to[7-7]
calculation allowable error,[7-6]



M

Mamgement Division[14-1 to[14-3]

Deployment Completion Report,[14-3]

SITREP[14-2
timekeeping,[ 14-2]
Map projections[9-10 to[9-23]
conformality,
conic projections[ 9-19[9-22]
Mercator projections,[9-11] to[9-19|
polyconic projections] 9-21 td 9-22]
Mass diagrams[ 10-10 to[10-14]
cumulative yardage,[10-12]
plotting mass diagrams[10-12
Material estimatingd, 5-4 td 5-8
bituminous paving[5-7]
checking estimates[5-5|
concrete estimating[5-7]

N

NMCB TOA,[6-9]

o

Optimum moisture content[13-1]

P

Pedological surveys[ 16-3 to[16-4]
Penetration test,[13-44]
Piles,[1-7]
bearing piles,[1-7]
pile location sheet[10-29
sheet piles[1-7]
Pins[1-26 to[1-21
Plane-table topography[9-1 to[9-10]
horizontal point location[9-5 to[9-6]
plane-table field notes,[9-7]
plane-table orientation[ 9-2 to[9-5]

Plats[ 10-35 to[10-36]

Plotting horizontal control_7-24 td 7-27]
coordinate method, 7-26|
protractor and scale method[ 7-24]

tangent method, 7-25 td 7-26
Pour test,[13-41|] 13-42

Property boundary description]_10-30 to[10-34
blocks, tracts, and subdivisiond, 10-32 td 10-33

metes and boundsd_10-30 to[10-32]
plane coordinates[10-32]

R

Rivets[1-27]

Road plan[3-3
dimensioning,[3-7]

Roads[3-1 to[3-14
road profile[3-4 to[3-5
sections 3-7] to[3-10]
terminology,[3-2

Route surveys[10-1 to[10-7]
drainage[ 10-3 to[10-6
electrical distribution[ 10-2 td"10-3

S

Satellite survey systemg, 15-23 td 15-24
Doppler systems[15-23]
global systems[ 15-23 to[15-24]

Sieve analysis[13-22

Smear test[13-41]

Soil-cement stabilization[ 18-§ to[18-7]
materials,[18-5
tests,[ 18-6]

Soil classification[16-11 to 16-14]
borderline soils,[16-12}[16-13]
coarse-grained soils[ 16-11 to 16-13
fine-grained soils,[16-13]
organic soils,[16-13
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Soil field identification[16-19 to[16-20
acid test[16-20]
bite (grit) test[16-20]
dry-strength (break) test[16-17]
equipment,[16-16
feel test[16-20
odor test,[16-19
ribbon test[16-18|
shine test[16-20]
thread (roll) test,[16-18]
visual examination,[16-16]
wet-shaking test[ 16-18 to[16-19]
Soil profile,[16-6]
Soil stabilization methods[ 18-1 td 18-2|
additive method[18-2
mechanical method,[18-2
modification method,[18-2]
Soil stabilizers[18-2 td 18-4]
bituminous,[18-3
cement,[18-2]
fly ash,[18-3]
lime[18-2]
selection[ 18-3 to[ 18-4
Soil surveys[16-4] to[16-11]
information sources/ 16-7 to[16-8]
objectives| 16-5 to[16-7]
procedures,[ 16-10
sample collection| 16-8 to[ 16-9
Volubility test,[13-41]
Solar time,[15-1]
Specific gravity[ 13-24 td 13-26|[13-46]
Specifications,[5-1 to[5-4]
federal specifications,[5-3]
manufacturer’s specifications,[5-3]
NAVFAC specifications,[5-1 to[5-3]
organization[ 5-3 to[5-4|

Specifications—Continued
project specifications[ 5-3 to[5-4]
Stadia]_8-3 to[8-12
inclined elevations and distances[8-6]
reduction formulas[8-4 t{ 8-5
stadia tables[8-6]
transit-stadia field procedured, 8-8 td 8-12]
Steel frame structures[ 1-19 to[1-24]
bridges,[1-22
preengineered buildings,[1-23]
towers,[1-23
Structural steel[I-17 to[1-18
connectors[1-24 to[ 1-27]
Sun observations[ 15-17 to[15-22]
declination,[15-18|
field procedures,[15-19
Survey parties[ 14-g to[14-9]

T

Topographic control,[8-1 to[8-2]

locating detaild. 8-2 td 8-1219-1 td[9-2]
Topographic mapd, 8-12 td 8-24]9-9]

map construction[8-21]

map requirementd, 8-23 td 8-24
map scales[ 8-20] 8-24|
Triangulation[15-24 to[15-41]
base line measurementd, 15-33 td 15-34]
[15-38
closure,[15-37]

point location[15-39 to[15-41]

precision checks| 15-37 to[ 15-39

procedures[15-31 td_15-37

signals[ 15-30 to[15-311[15-32|

targets] 15-27 to 15-30]

towers|[ 15-31]

triangulation networks[ 15-25 to[ 15-27]
Training,[14-6][14-10|[14-12]
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Traverse computationd,_7-1 td 7-14]
adjusting angles[7-8|

adjusting bearings and distanced, 7-12 td 7-13
adjusting linear error of closure[ 7-8 to[7-12]
calculating plane coordinates[ 7-13 to[ 7-14]
checking and reducing angles and distances[7-8

closing a traverse[ 7-1Q to[7-12
latitude and departurd, 7-8 td 7-12[7-14]
Trigonometric leveling[ 7-2 to[ 7-4

\Y%

vertical curves)3-5l[11-12 to[ 11-20]
gradient, [11-12]
profile work sheet,[11-20]
Stakeout,[11-20]
symmetrical [11-15 to[11-18|
terminology,[11-13 to[11-15]
unsymmetrical [ 11-18 to[11-19

W

Wastewater systemd, 2-19 td 2-22]
design[ 2-21 td 2-22}
terminology,[2-20]

Waterfront surveys[ 10-26 td 10-30
location by chaining,[10-27]
location by triangulation[10-28|
pile location sheet,[10-29]

Waterfront structures,[1-8] to[1-14]
breakwater|1-8 to[1-9]
bulkhead[1-9 to[1I-11]
groin,[1-9
jetty[1-§
mole[1-9
pier,[1-12] to[ 1-14]
seawall,[1-9

Water distribution systen{, 2-14 to[2-19
drawings[ 2-1§ to[2-19
groundwater[2-15|
layout[2-17 to[2-18
selection and development of sources[2-16
terminology[2-18 to[2-17
valve and hydrant locations[2-18

Welding symbols[1-241[1-26

Work assignment and scheduled, 14-6 td 14-8[14-9]
[14-12]

z

Zone time[15-1 td 15-2
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